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INTRODUCTION. 


The Monruty Wearner Review for May, 1905, is based on 
data from about 3583 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 176; 
West Indian Service, cable and mail, 4; River and Flood 
Service, regular 52, special river and rainfall, 363, special rain- 
fall only, 98; cooperative observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3258; Canadian Meteorological 
Service, by telegraph and mail, 33; Meteorological Service of 
the Azores, by cable, 2; Meteorological Office, London, by 
cable, 8; Mexican Telegraph Company, by cable, 3; Army 
Post Hospital reports, 18; United States Life-Saving Service, 
9; Southern Pacific Company, 96; Hawaiian Meteorological 
Service, 1; Jamaica Weather Service, 130; Costa Rican Meteor- 
ological Service, 25. Total, 3583. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S.I. Kimball, General Superintend- 
ent of the United States Life-Saving Service; Commander H. 
M. Hodges, Hydrographer, United States Navy; H. Pittier, 
Director of the Physico-Geographic Institute, San José, Costa 
Rica; Commandant Francisco 8S. Chaves, Director of the Me- 
teorological Service of the Azores, Ponta Delgada, St. Michaels, 
Azores; W. N. Shaw, Esq., Secretary, Meteorological Office, 
London; H. H. Cousins, Chemist, in charge of the Jamaica 
Weather Office; and Sefior Enrique A. Del Monte, Director of 
the Meteorological Service of the Republic of Cuba. 

Attention is called to the fact that at regular Weather 


Bureau stations all data intended for the Central Office at 
Washington are recorded on seventy-fifth meridian or eastern 
standard time, except that hourly records of wind velocity 
and direction, temperature, and sunshine are entered on the 
respective local standards of time. As far as practicable, 
only the seventy-fifth meridian standard of time, which is 
exactly five hours behind Greenwich time, is used in the text 
of the Revirw. The standards used by the public in the 
United States and Canada and by the cooperative observers 
are believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10" 30" west of Greenwich. The Costa Rican standard me- 
ridian is that of San José, 5" 36" west of Greenwich. 

Barometric pressures, whether “station pressures ” or “ sea- 
level pressures”, are now rednced to standard gravity, so 
that they express pressure in a standard system of absolute 
measures. 

Since December, 1904, the Weather Bureau has received an 
average of about 1700 reports from as many observers and 
vessels, giving international simultaneous observations over 
the Atlantic and Pacific oceans at 12 noon, Greenwich time, 
or 7 a. m., seventy-fifth meridian time. These are charted, 
and, with the corresponding land observations, will form the 
framework for daily weather charts of the globe. 

In conformity with Instructions No. 43, March 29, 1905, the 
designation “voluntary”, as applied to the class of observers 
performing services under the direction of the Weather Bureau 
without a stated compensation in money, is discontinued, and 
the designation “cooperative ” will be used instead in all 
ofticial publications and correspondence. 


FOREOASTS AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


The disturbances that advanced from the American Conti- 
nent over the western Atlantic were of slight intensity. In 
the vicinity of the Azores barometric pressure was high, ex- 
cept from the 15th to 20th, when that region was occupied by 
a depression that appeared to pass thence over Portugal and 
Spain. The advance of depressions over the eastern Atlantic 
was attended by low pressure over the British Isles on the Ist 
to 3d, 10th, 11th, and 18th to 20th, and pressure fluctuated 
in that region from the 27th to 31st. From the 4th to 9th, and 
12th to 17th the barometric pressure was high over and near 
the British coasts. 

In the United States the more important barometric dis- 
turbances advanced from the middle Plateau and middle 
Rocky Mountain regions over the central valleys and the 
Great Lakes. The effect of the development and presence, 
during a great part of the month, of depressions in the western 
mountain and Plateau districts was an alternation of periods 
of precipitation and low temperature over the western half of 
the country. In the Plateau and western mountain districts 
the precipitation was partly in the form of snow. During the 
early part of the month frost and freezing temperatures 
occurred as far south as northern New Mexico and northern 
Arizona. The western depressions lost intensity in crossing 
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the central valleys and the center of but one low area, No 
XII, advanced over the Southern States east of the Mississippi. 

In several instances the eastward advance of low areas was 
attended by tornadic storms in the Middle West and South- 
west. One of the most important of these storms occurred on 
the night of the 8th at Marquette, Kans., and the most de- 
structive tornado of the month visited Snyder, Okla., the 
evening of the 10th. In each instance the tornado occurred 
in the eastern quadrant of a barometric depression that ad- 
vanced over Colorado and Kansas. 

In the early part of the month, bottom lands along the 
Brazos River between Hearne and Richmond, Tex., were 
tlooded, the damage being lessened by timely warnings. At 
the close of the 2d and in the early part of the 3d decade 
water stages were high in the rivers and streams of the middle 
and lower Ohio Valley, and during the latter part of the month 
flood stages were reached in the Arkansas and Red rivers in 
western Arkansas and northwestern Louisiana, and in the Rio 
Grande in New Mexico. The high stages of rivers and streams 
and the warnings issued in connection therewith are discussed 
under the heading “ Rivers and Floods.” 

The following from the Rocky Mountain News, Denver, 
Colo., of May 30, 1905, shows results accomplished in the 
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newly organized Rio Grande Valley extension of the Weather 
Bureau River and Flood Service: 


The Weather Bureau's scope of usefulness has been largely increased 
by the preparation and issuance of bulletins on the rise of the various 
rivers in Colorado and New Mexico, and hereafter the farmers will have 
no excuse for losses of crops by floods of which they had not been 
warned, 

The new system was inaugurated on May 1, and bulletins were fur- 
nished to points along the Rio Grande River. Every rise was foretold 
from two to five days ahead, and the height was given within a tenth of 
a foot. The residents of Albuquerque, Rincon, Las Cruces, and other 
points were warned of the floods, which occurred Saturday and Sunday, 
as early as last Thursday. 

On ‘Thursday of last week a bulletin was telegraphed to El Paso that 
the Rio Grande River would reach its highest point of the season yes- 
terday and that it would reach a height of 13.7 feet. Yesterday after- 
noon Forecaster Brandenburg received a telegram from El Paso stating 
that the river had reached the height of exactly 13.7 feet. 

At the same time Rincon, Las Cruces, Engle, Socorro, and Albu- 
querque were warned that the river would reach the same height as that 
reached in the memorable flood of last October. The warning was 
heeded to a certain extent, and where it was the damage was minimized. 

The success of the system has resulted in ordering a similar service 
for the Arkansas River east of Pueblo, including the Purgatoire, or the 
Picket Wire, as it is called, from Trinidad to Las Animas. The service 
will also be installed on the Pecos River in eastern New Mexico and 
western Texas, and on the Canadian River. 


BOSTON FORECAST DISTRICT. 

The month, as a whole, was dry, cold, and unpleasant for 
the season of the year. Snow fell in many sections on the 
Ist, with amounts ranging from a trace to several inches. 
Frosts occurred throughout the section, particularly on the 
24th, and in parts of the Northern States the ground froze 
and ice formed on still, shallow water. In sections where the 
cold was severe, vegetation was not sufficiently advanced to 
suffer much damage. The small amount of precipitation was 
the most conspicuous feature of the month. The average for 
the month for the entire district, 1.82 inches, is the smallest 
for May in the history of the New England Weather Service. 
except 1.79 inchesin 189%, and 0.68 of aninchin 1903, and it 
is a little more than 50 per cent of the normal for the month. 
The month was devoid of severe storms or high winds and 
gales. There was, however, more than the usual amount of 
fog, of which there was considerable complaint. No storm 
warnings were issued during the month and there was no de- 
lay to shipping by reason of high winds.—J. W. Smith, District 
Forecaster. 

NEW ORLEANS FORECAST DISTRICT. 

No general storm appeared in the district during the month 
and no special warnings were issued. Severe local storms 
occurred on several dates and forecasts for thunderstorms 
had been issued in nearly every instance. The latter part of 
the month was unusually wet over a great part of the dis- 
trict.—J. M. Cline, District Forecaster. 

CHICAGO FORECAST DISTRICT. 

The upper Lakes were comparatively free from storms. 
Storm warnings were ordered on only a few dates during the 
first half of the month, and, as a rule, only the lighter craft 
were inconvenienced, and no wrecks occurred as far as known. 
Frost warnings were issued on several dates and the cran- 
berry growers of Wisconsin were carefully advised previous 
to the occurrence of each frost.—H. J. Cox, Professor and Dis- 
trict Forecaster. 

LOUISVILLE FORECAST DISTRICT. 

There were no severe or damaging storms in the district, 
although a number of thunderstorms occurred, attended by 
heavy rainfall, and some by hail. Light frost occurred in the 


extreme northern portion of the district on the morning of the 
Ist, and a cool speli prevailed from the 15th to 20th.—Ferdi- 
nand J. Walz, District Forecaster. 
DENVER FORECAST DISTRICT. 
The month was cold throughout the district, with an excess 
of precipitation in the northern part and a marked deficiency 
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on the southern slope. Vegetation remains backward, owing 
to the frequent frosts, nearly all of which were forecast. The 
cooler weather retarded the melting of snow in the high moun- 
tains of Colorado, but on the southern slope, where high tem- 
peratures prevailed, there was a rapid melting of snow even at 
the highest altitudes. Streams were badly swollen from the 
beginning of the month; destructive floods, warnings of 
which were timely, occurred in the lower Rio Grande during 
the latter half; during the closing days of the month 
points below San Marcial were advised that the water would 
reach or come within one foot of the flood of last fall. At El 
Paso active preparations were made for the flood and all pos- 
sible steps were taken to minimize damage.—/’. H. Pranden- 
burg, District Forecaster. 
SAN FRANCISCO FORECAST DISTRICT. 

Unsettled weather prevailed throughout the month. Heavy 
rainfalls occurred and over the southern half of the Sierra 
Nevada Mountains the snowfall was heavy.—A. @. McAdv, 
Professor and District Forecaster. 

PORTLAND, OREG., FORECAST DISTRICT. 

No severe general storm passed over the district. Local 
storms, accompanied by heavy rainfalls, occurred frequently 
in the mountain districts, and some loss of life and consider- 
able damage to farm property was caused in some localities by 
sudden floods sweeping down the steep canyons. Frost warn- 
ings were issued to points east of the Cascade Mountains when 
conditions demanded them, and as a rule the warnings were 
successful.—A. B. Wollaber, Acting District Forecaster. 


RIVERS AND FLOODS. 

The moderate floods in the Texas rivers continued during 
the first few days of the month, and additional warnings were 
issued May 1. The heavy rains of the 13th and 14th started 
another decided rise, and warnings of dangerous rises in the 
Brazos and Trinity rivers were issued on the 14th and 15th. 
The stages reached were from two to nine feet above the 
danger lines, but it is thought that no serious losses occurred, 
except such as were absolutely unavoidable. The rivers con- 
tinued comparatively high over their lower reaches until the 
end of the month. 

The Red River was high throughout the month as a result 
of the numerous heavy rains, and warnings were first issued 
on the 13th. The danger line of 28 feet was passed at Fulton, 
Ark., on the 16th, and by the end of the month the entire 
river from Fulton southward was from 2.5 to 3.5 feet above 
the danger line. A full report of this flood will appear in the 
Review for June, 1905. 

The lower Arkansas, White, Ouachita, and Atchafalaya 
rivers were also in moderate flood, and stages several feet 
above the danger lines were quite general, except in the 
Arkansas River. The usual warnings were issued for these 
floods. 

There were heavy rains and snows over the mountainous 
upper watershed of the Rio Grande beginning about the 15th, 
and on the 18th it became necessary to issue another flood 
warning to points between Albuquerque, N. Mex., and El Paso, 
Tex. Supplementary warnings were issued almost daily there- 
after, and the high water still continued at the close of the 
month. A report of this flood will appear in the Review for 
June, 1905. 

There were also some moderately high waters in the lower 
Ohio and tributaries as a result of the heavy rains on the 12th, 
but danger-line stages were not quite reached except in the 
Ohio at Evansville, Ind., and in the Wabash and Duck rivers. 
Warnings were issued whenever necessary between the Great 
Kanawha River and Cairo, Ill. About 10,000 acres of farm 
land were overflowed from the mouth of Green River to 
Henderson, Ky.; about 7000 acres on the Indiana, and 3000 
acres on the Kentucky side. Most of this land was planted in 
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corn and but little can be replanted. The amount of damage 
can not be given with any degree of accuracy, but it is ap- 
parent that the flood destroyed the excellent prospects that had 
previously been entertained of harvesting the largest corn 
crop of the last twenty years. Below Mount Vernon, Ind., 
stock was removed from the bottoms, and portable property 
protected, so that there was no loss except the labor of re- 
planting corn lands that had been overflowed. 

The Mississippi and Missouri rivers were higher than dur- 
ing the preceding month, but there were no floods. 
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The highest and lowest water, mean stage, and monthly 
range at 278 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H/. C. Frankenjfield, Professor of Meteorology. 


OLIMATE AND OROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Divison. 


The following summaries relating to the general weather 
and crop conditions during May are furnished by the di- 
rectors of the respective sections of the Climate and Crop 
Service of the Weather Bureau; they are based upon reports 
from cooperative observers and crop correspondents, of whom 
there are about 3300 and 14,000, respectively: 


Alabama.—Weather favorable for growth, though rainfall generally 
excessive, retarding work. Cotton made satisfactory stands and fairly 
good growth, though grass increased so rapidly that some fields were 
abandoned, labor searce, some damage by lice; squares appeared on 
early planted during last week. Corn and minor crops advanced well; 
some corn damaged by worms and overflow; forward corn silking at 
close of month, Early peaches were ripening at end of month, and oat 
and wheat harvest active, wheat indicating light yield, oats satisfac- 
tory.—F. P. Chaffee. 

Arizona.—Temperature greatly deficient. There was a generous sup- 
ply of precipitation over the northern division, while over the southern 
and western divisions the shortage was extremely large. Phenomenally 
heavy snowfall 2d to6th. Wheat, barley, and oat harvest general and gar- 
den truck, apricots, and figs plentiful throughout the central and south- 
ern divisions; yields large, quality excellent. Rapid progress in farm 
work in north division. Corn planting finished, stands good. Large 
shipments of berries, melons, and apricots. Mountains and streams 
contained an overabundance of water. Stock healthy. Second alfalfa 
cutting on the 25th.—-L. N. Jesunofsky. 

Arkunsas.—The temperature was moderate and the rainfall unusually 
heavy. Owing to unfavorable weather cotton and corn planting was 
not completed during the month. Cotton came up to a fair stand, but 
made slow progress owing to lack of cultivation and to too much mois- 
ture. Chopping became fairly general by the close of the month. Corn 
was a fair stand, but was small and had poor color. Minor crops and 
fruits did well, although there was considerable complaint of apples 
dropping.—Edward B. Richarda. 

California.—Abnormally cool and generally cloudy weather during the 
greater part of the month retarded crop growth. Severe frosts caused 
some damage to deciduous fruits in the foothill districts, and in some 
sections new hay and early fruits were injured by heavy rain and hail. 
The rainfall was greatly in excess of the average in the Sacramento and 
San Joaquin valleys, and the temperature for the State was 3.6° below 
the normal. High winds and thunderstorms were of frequent occur- 
rence,.—Alexander G. Mc Adie. 

Colorado. Except in the southwestern counties during the last decade, 
conditions were generally unfavorable. Considerable damage by hail- 
storms occurred in localities on the eastern slope. At the close of the 
month seeding and planting were nearly finished, except in localities east 
of the mountains, where some sugar beets, potatoes, and corn remained to 
be planted, but early plantings were up; wheat, oats, rye, alfalfa, and 
grasses were doing well, and fruit prospects good.—F. H. Brandenburg. 

Florida.—The month averaged warmer and wetter than the normal. 
Work advanced very well, except during a few days when it was retarded 
by too frequent rain. The bulk of the cotton crop was chopped out and 
and the early planting took on some fruit. Some replanting was done on 
lowlands. The corn crop promised to be an excellent one. Citrus trees 
were vigorous. Cane, tobacco, and minor crops did well. Shipments of 
peaches, pineapples, and melons began.— A. J. Mitchell. 

Georgia.—Month warm; too wet for farm work. Cotton planting com- 
pleted by 15th; stand excellent; fields became very grassy, some aban- 
doned; plants were generally healthy and made good growth where 
worked; some injury by lice; labor scarce. Corn progressed nicely; re- 
ceived insufficient cultivation; some injured by bud worms; laying by 
began south; late planting unfinished. Wheat yield shortened by rust. 
Oats generally fine. Early peaches began to ripen south, good yield, 
excellent quality; crop poor north.—J. B. Marbury. 

Hawaii.—See Addendum et Corrigenda, on a subsequent page. 

Idaho.—Cool weather retarded the growth of vegetation and some 
damage to fruit and tender vegetables resulted from frost, but at the 
close of the month most crops were in good condition. Ranges were 
unusually good and stock made excellent gains. An unusually heavy 


shower occurred in the mountains back of the city of Boise on the even 
ing of the 27th, flooding a portion of the city for several hours; only 
slight damage resulted.— Hdward L. Wells. 

Ilinois.—By the 15th corn was mostly planted in the central district. 
Wheat and rye were heading out. Clover was in bloom in the southern 
district. At the end of the month the bulk of the corn crop was in the 
ground in the region of heaviest production. Wheat, oats, rye, grasses, 
and potatoes were promising. Tree fruit, except peaches, gave promise 
of a fair yield, although much complaint was made of fruit falling.— Wm. 
G. Burns. 

Indiana.— Owing to excess of moisture in the ground sowing oats was 
not finished until about the middle of the month and much corn ground 
had not been seeded at its close. Oats came up to a good stand and 
early corn did fairly well. Wheat, rye, clover, and timothy continued 
promising. Transplanting tomatoes and tobacco progressed satisfac- 
torily the latter part of month. Field onions suffered from flooding. 
Apples, peaches, pears, and plums promised fair crops, cherries light; 
grapes and other small fruit good.— W. 7. Blythe. 

Jowa.—Month cooler than usual, with excessive rainfall in northern 
half of State; planting operations delayed and germination of corn re- 
tarded, conditions necessitating more than usual replanting. At close 
of month corn had made better stand than was previously anticipated 
and fields were being cultivated. Month was favorable for growth of 
wheat, oats, barley, rye, potatoes, and garden truck. Apples were gen- 
erally promising, but cherries and plums were light; grapes and berry 
crop very good.—John R. Sage. 

Kansas.— Wheat was heading in the southern counties the first week 
and in the northern the last week of the month. Corn planting was 
nearly finished the first week, much of it was up, and cultivation had 
begun. Oats improved slowly, began heading in the southern counties 
the third week and in the northern the last week. Grass improved. 
Alfalfa cutting began in southern counties first week, in northern by 
15th, was damaged by frequent showers. Apples poor prospects in some 
counties, very promising in others.—T7. B. Jennings. 

Kentucky.— Temperature averaged slightly above normal, except in the 
south-central portion. Frost in the extreme northern counties on the 
Ist did no damage. Month generally favorable, but heavy rains caused 
damage in some localities. Wheat made excellent progress and condi- 
tion was satisfactory in most sections. Oats, rye, and grasses were 
generally excellent. Potatoes grew nicely; tobacco was mostly set and 
looked vigorous. Corn planted, except where flooded, and mostly culti- 
vated. Fruit dropping somewhat, but promised fair crop.—F. J. Walz. 

Louisiana.—Favorable weather prevailed generally during early part 
of month, but frequent showers and occasionally heavy rains during 
latter half materially interfered with farming operations. The cotton 
crop was generally two to four weeks late, and planting continued in 
some sections; the bulk of the crop was badly in the grass at close of 
month and some lowland had been abandoned. The cane crop made 
good growth. Rice seeding progressed slowly and the crop was very 
backward. Corn suffered from too much rain, which prevented proper 
cultivation. Early corn was being laid by at close of month. Truck 
gardens yielded well.—J. M. Cline. 

Maryland and Delaware.—Warm and droughty first half; good rains 
middle of month, followed by cool weather. Wheat made good heads. 
Oats had good stand and color, but were very backward. Corn was re- 
tarded by cool and dry weather and seriously devastated by cutworms. 
Grasses were short. Apples and cherries about average; pears below 
average; peaches light. Strawberries of fine quality were abundant. 
Other small fruits budded profusely. Little tobacco was set out, but 
plants were plentiful and thrifty. Gardens grew slowly.—E. D. Emigh. 

Michigan.—The cool, wet weather of May, while generally favorable to 
wheat, rye, and meadows, interfered with planting and growth of corn, 
potatoes, and early beans, and retarded the growth of oats and barley. 
Continued wet weather blasted some fruit blossoms, especially cherries. 
Germination was slow, but fairly good. At close of month corn and 
sugar beet seeding was fairly well advanced, and early potatoes mostly 
planted. Wheat, rye, and meadows were in very promising condition at 
the end of the month.—C. F. Schneider. 

Minnesota.—Wet weather until the 18th, and showery thereafter. 
Lowlands flooded and farm work hindered. Light frost 25th and 26th. 
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Flax and barley seeding all the month. Corn and potato planting near- 
ing completion by end of month, and early corn, potatoes, and flax com- 
ing up by 20th. Spring wheat, oats, and barley doing well all month, 
and stooling nicely, but all growth was slow much of month. Rye head- 
ing by 20th. Clover and timothy promised well.—T. S. Outram. 

Mississippi.—Pianting was much hindered by frequent and heavy 
rains north, especially on lowlands, but generally made fair progress 
south. Good stands of cotton were secured and by the close of the 
month chopping was well advanced and cultivation was in progress, but 
many flelds remained very grassy. Labor was scarce. Early corn was 
generally in fair condition; much corn remained to be planted on low- 
lands. Oats were promising and harvest began south. Sugar cane, 
potatoes, gardens, and pastures did well. The fruit outlook was poor 
to fair.— W. S. Belden. 

Missouri.—The month of May was generally favorable for crop growth 
and cultivation. Corn planting was practically completed at the close 
of the month; considerable replanting was necessary, owing to poor 
germination; growth was satisfactory, although not vigorous, the nights 
being rather too cool for best results. Wheat was heading and bloom- 
ing and promised an average yield. Oats, potatoes, and all minor crops 
were satisfactory.— George Reeder. 

Montana.—Only about eight days with temperature above normal. 
Precipitation not up to normal, but State average greater than any of 
eighteen preceding months. Wheat and oats a good stand and made 
about a normal growth. Range grass was plentiful during the latter 
part of the month and cattle and sheep gained rapidly. Lambing opera- 
tions were very successful. Alfalfa, potatoes, and fruits made slow 
progress, but promised well, and no material damage resulted from 
frost.—R. F. Young. 

Nebraska.—Winter wheat made excellent growth and continued in 
good condition, except in a few places where the Hessian fly damaged 
the crop slightly. Oats made only afair growth. Potatoes, alfalfa, and 
grass made especially good growth. Corn planting progressed slowly 
until the middle of the month, but was about finished by the 25th. 
Early planted corn came up poorly; this, and damage from heavy rain, 
made an unusual amount of replanting necessary.— G. A. Loveland. 

Nevada.—The month was cooler than the average May, with precipi- 
tation slightly above normal. Frosts occurred frequently, doing con- 
siderable damage to fruit buds and early vegetables. Weather condi- 
tions were generally unfavorable for rapid growth of crops. Range feed 
was the best in years and stock of all kinds gained rapidly in flesh. 
Irrigation water for crop needs was generally plentiful in most districts. — 
J. H. Smith. 

New England.—The month as a whole was cool and dry, with tempera- 
ture and precipitation below normal at nearly all stations. Frosts were 
of general occurrence on the 24th, and snow fell in many northern sec- 
tions on the Ist, amounting in a few instances to two inches. The un- 
favorable weather conditions retarded crops and in many fields planted 
seeds failed to germinate. Excepting the hay crop, which will be short, 
the drought caused little damage beyond delaying growth.—J. W. Smith. 

New Jeraey.—The month was very dry and the rainfall that occurred 
was quite unevenly distributed. The last killing frost occurred on the 
2d, doing considerable injury to tender vegetation, but very little to 
orchard fruit trees. Wheat and rye headed well, but the straw was very 
short; grass and clover crops suffered greatly from drought. Edward 
W. McGann. 

New Mexico.—Dry, cooi month, but soil conditions good. Moisture 
generally abundant. Streams high and some damage by floods, especi- 
ally in middle and lower Rio Grande Valley. Field crops, gardens, fruits, 
forage crops, range grasses, and late seeding and planting made good 
progress. First cutting of alfalfa continued throughout the month, with 
heavy yield. Stock losses confined to northeast counties during first 
decade, thereafter steady and rapid improvement. Very large percent- 
age of increase in lambs, but light in calves. Shearing rapidly com- 
pleted. — Charles E. Linney. 

New York.— Weather favorable for farm work. Small grains and grass 
did fairly well, but nights too cool for other crops. More rain needed 
in some localities. Light frosts were frequent. Killing frosts reported 
in some localities 21st to 24th, damage not extensive. Apples bloomed 
well, with the exception of Baldwins. Corn and potatoes were planted 
and early fields were coming up during the latter part of the month. 
Gardens were made, but growth of all vegetables was slow. — H. B. Hersey. 

North Carolna.—The temperature was above normal during May, 
except during the period from the 18th to 27th, when low temperatures 
at night severely checked the growth of vegetation. The rainfall was 
very excessive, and there were many severe local wind and hail storms, 
with minor damage to crops. Planting was much delayed and crops 
eould not be properly cultivated. Much corn and cotton were planted 
and came up to good stands, but stands of corn were impaired by ravages 
of cutworms. The bulk of the tobacco crop was transplanted and did 
well. Wheat, rye, winter and spring oats, clover, and grasses made 
vigorous growth. Fruit suffered from blight.—C. F. von Herrmann. 

North Dakota.—The month was cooler than the average, with exces- 
sive precipitation, heavy rain over a greater portion of the State caus- 
ing more or less injury to crops, especially on low land. Killing frosts 
also cut down some early sown grain and injured fruit buds, and high 
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winds cut down tender vegetation and blew out and uncovered seed. 
With ample moisture and warmer weather at the close of the month, all 
vegetation greatly improved.—F. J. Rupert. 

Ohio. — Excessive rains during first week caused considerable damage 
by washing and flooding, and frost on 24th did some damage in north- 
east; otherwise, generally favorable weather prevailed. Corn planting 
and tobacco setting progressed rapidly. Corn was small and uneven and 
of poor color. Wheat, oats, rye, meadows, clover, pastures, and early 
potatoes improving. Wheat heading. Apples, pears, and plums less 
promising. Berries improving.—dJ. Warren Smith. 

Oklahoma and Indien Territories.—Tornadvoes, hailstorms, and exces- 
sive precipitation in localities caused great loss of life and destruction 
to property. Wheat, oats, rye, spelt, and barley headed well and were 
in fair to good condition. Corn was weedy and needed cultivation, but 
did well. Cotton up to poor to good stands and being chopped, some 
damage by worms, rotting, and overflow. Minor crops, potatoes, gar- 
dens, grass, stock, and fruit did well.—C. M. Strong. 

Oregon.—The month was cool and cloudy; there was plenty of rain at 
opportune times, but the lack of warm, sunshiny weather retarded 
growth. Frosts considerably damaged early fruit and tender vegetables. 
Barley, rye, and fall wheat headed nicely. Spring wheat and oats grew 
slowly. Hops came up very unevenly. Grass grew luxuriantly and 
there was plenty of feed for stock. Gardens, potatoes, corn, sugar 
beets, fleld onions, and beans made slow growth.—A. B. Wollaber. 

Pennsylvania.— Damaging frosts in nearly all sections 21st to 24th, in- 
clusive; tender vegetation and orchard and vine fruits materially injured 
in many localities. Droughty conditions retarded germination of late 
planted corn and potatoes. Wheat and rye were heading short, but 
stand was generally good. Tobacco thrifty and of good color. Early corn 
under cultivation, with cutworms becoming numerous and doing severe 
damage. Buckwheat land being prepared. All crops, especially mead- 
ows and pastures, badly in need of ample moisture.—T7. F. Townsend. 

Porto Rico.—Dry weather prevailed throughout the southern division; 
elsewhere the rainfall was equal to or in excess of requirements. Cane 
cutting continued, with but little interruption; crop nearly finished, yield 
generally good. Young canes looked promising. Coffee blossomed a sec- 
ond and third time in the highlands; prospects for coming crop good. 
Cane, rice, and small crops planted. Cotton and tobacco harvested. 
Pastures needed a good soaking rain in the south. Pineapples and 
mangoes plentiful and some alligator pears marketed. Small crops gen- 
erally abundant, although some loss of beans and corn in the south- 
west.— E. C. Thompson. 

South Carolina.—The temperature was at times too low for the satis- 
factory development of cotton, but was generally favorable. The pre- 
cipitation was excessive over the larger portion, the rains having been 
too frequent, hindering the preparation, planting, and cultivation of 
lands, thus permitting fields to become foul. Where proper cultivation 
was practicable, corn and cotton developed favorably. Wheat and oats 
began to ripen, and some were cut. Fruits, rice, and gardens improved, 
but tobaeco was hurt by excessive precipitation.—J. W. Bauer. 

South Dakota.—Cool month, excess in precipitation benefited small 
grains and grasses, but retarded field work and made some lowlands too 
wet. Wheat, oats, barley, rye, and spelt did well, but some scattered 
fields of wheat and oats were thin. Corn planting was nearly finished, 
but germination was slow, and poor seed necessitated some replanting. 
Flax sowing and potato planting advanced favorably. Grass did well, 
affording good pasturage by the 20th. Storms early in month caused 
— loss of range stock. Frost injured some fruit.—S. W. 

mn. 

Tennessee.--May was generally favorable for farm work, which pro- 
gressed well, except when hindered by the rains, which fell at frequent 
intervals. Corn and cotton made fair growth; the cool nights were detri- 
mental to cotton. Tobacco setting progressed well to completion under 
the favorable conditions. The rains caused rust to develop to a serious 
extent in wheat and greatly lessened the prospective yield. Oats prom- 
ised a fine yield. Potatoes and other minor crops and garden products 
made good progress in growth and development. Fruit prospects con- 
tinued poor.—H. C. Bate. 

Texas.—May was generally warm. Showers occurred over northern 
and central portions during most of the month, causing damage by flood- 
ing and washing crops and delaying farm work. In the south there was 
less rainfall, and crops generally did well. Cotton planting and cultiva- 
tion were delayed in central and northern counties, and the crop was not 
promising at the end of the month. In the south the crop did well, but 
the boll weevil made its appearance. Corn and grain suffered. Other 
crops did fairly well.—M. E. Blystone. 

Utah.—Temperatures were about 5° daily below the normal, and pre- 
cipitation was considerably above. Freezing temperatures, which were 
frequent around the 10th, were not generally injurious. Alfalfa was 
maturing a fair first crop, and was being harvested in the southern por- 
tion. Corn, potatoes, and beets were planted and were coming up in 
early fields. Fall grain was heading and all grain was doing well. The 
fruit outlook was good, though the peach crop was dwarfed by early 
frost. The range was good and stock thriving.—R. J. Hyatt. 

Virginia.—The temperatures were variable, but on the whole were 
well suited to crop progress, while precipation was ample and well dis- 
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SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, MAY, 1905. 


In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records is smaller than the total number of stations. 


Temperature—in degrees Fahrenheit. Precipitation—in inches and hundredths. 
i 2a Monthly extremes, 2 Es Greatest monthly. Least monthly. 
: 
Section. 2 2 |— 
3 Station. = Station. s = Station. Station. 
| | 
ea ll | 1 ¢ T 
Alabama 74.2 4+ 2.7 Thomasville .. 99 29 IScottsburo 44 51 | +2.10 | Montgomery........ 20 || Tuskegee 1. 67 
65.5 5.0 4stations...... ...| 110 3 dates) Flagstaff (a), Will- 20 11 0.20 —0.13 | Flagstaff (b)........ 1.88 | 22 stations..........| 0.00 
iams, | 
59.6 — 3.6 | Voleano Springs ....| 111 5 107 2.18 +1.02  Bowman’s Dam.... 0.00 
Colorado .........- 49.9 2.7 Las Aniwas......... 90 29¢'|) Antelope Springs .. 0 2.15 | +0.12 Fort Collins ........ 5.35 | Saguache.........../ 0.10 
Florida .................} 787 + 3.0 Marianna ..........} 101 12. ~Brooksville.........| 48 2 5.56 | +1.76 || 13.49 | Key West...........| 0.54 
Georgia....... 74.5 2.7 || Blakely.............| 101 | 39 207 5.02 +1.80 | Dahlonega.......... 9.54 | Millen............. 1. 93 
72.2) ........) Wailuku, Maui....../ 93 25 Olaa Mill, Hawaii..| 494 dates] 5.87} ........ Honomanu Val.Maui 27.60 Kihei, Maui........ 0.00 
62.2 /+ 01 || St. John............] 94] 29 442) 40.86) Martintom .......... 8.93  Benton.............. 0. 84 
68.5 + 1.1 | Mount 28 5.96) +205 | Butlerville.......... 10.02 Hector 3. 25 
58.3 2 wines ont | 28) 267 5.95 | +1.82 Hanlontown........ 10.83 | Bonaparte ..........| 2.57 
Kansas ................- 63.1 —1.1 Cunningham........| 95 29 17] 4.54) 40.45 | | £98 || Hugoton. ..... 1, 37 
Jackson. ............ 95 29 
68.0 2.0 95 285 West Liberty .......' 38 1 G23 | || Boot’... 2.09 
y 
(Shelbyville... 95 5 | | 
Louisiana...............- 77.4 3.4 | 48 5.48 | +2.51 || Amite ............. 9.68 || Port Eads...........| 0.65 
Maryland and Delaware.] 64.7 + 1.6  Boettcherville, Md..| 97 | 4 2.99 | —0.61 | Solomons, Md ...... 6.12 Valley, 0.70 
Michigan ............... 53.2 — 1.0 | South Haven........ 92 | 4 Mancelona ........ 14 1 4.53 | +1.50 || Deer Park .......... 10, 50 Mancelona eee 0. 93 
Minnesota .............. 52.6 —3.5 4 stations ........... 83 4,31 Pine River Dam.... 11 10] 5.53 42.13 | Rolling Green ...... 8.31 || Hoviand............| 246 
Lake Como. ......... 98 30, (Lake 41 1 
Mississippi ...... ...... 74.9 + 2.4 Laurel . 98 3 ............) 4 og 5.27) +1 10.50 Vicksburg.......... 2. 95 
Missouri ................ 64.9 |+ 0.1 || Zeitouia......... 94 10) Oregon ............. 34 487 | +0.08 || Dean ............... 12.08 || Marshall............ 1. 74 
Montana... 48.8 38 || Troy............... 31 || Red Lodge.......... 114 2.24 | —0.22 || Absarokee .......... 6.42 || Alzada..........0. 0. 40 
Nebraska 562 |— || Bartley .. 2 1 23.5,6,17] 5.73 2.04 || Genoa ...... 11.35 | Pawnee City.. ..... 2.34 
5.5 Sodawille 7. Morey 17 1.23 | +0.49 || Halleck............. 3.21 || Beowawe ........... 2 
New England*.......... —1.5 Norwalk, Conn ..... 86 7 1.82 | —1. 80 Madison, Me........ 3.73 Norwalk, Conn ..... 0. 69 
New Jersey ............. 61.4 + 1.0 Bridgeton .......... 22 1.71 | —2.54 3.94 | Somerville.......... 0.42 
New Mexico ............ 59.5 — 1.8 | Carlsbad............ 98 | 27,29 | Tres Piedras........| 22 11] 06.56 —0.47 | Eagle Rock Ranch . 3.66 || 12 etations.......... 0. 00 
New York ...... .......} 55.1 — 0.1 MANS 90 15 ~ 2.08 | —1.15 | 0.41 
North Carolina ......... 69.2 91> fonroe, Pinehurst...) 90 Linville.............) 81 2] 6.69 2.56 | Randleman......... 11.40 Eagletown.......... 2. 48 
*Tarboro 90 294 | 
North Dakota........... 50.1 — 2.8  Edmore............. 83 | 23 || Willow City ........ 10 4] 3.05 41.18 | Wahpeton .......... } 629 || Washburn.......... | 1.12 
(Ironton 93 (Greenville, Orange- | 26 21 ‘ | 
60.7 — 08 | New Waterford 93 ille 5.63 | + 2.06 Cincinnati.......... | | Green Hill.......... | 3.03 
Wauseon ........... 26 1 | 
Oklahoma and Indian 69.4 0.2 Ind.T.. 94 Kenton, Okla ...... 35 7.51 41.38 Fort Sill, Okla...... 15.65 | Woodward, Okla...) 1.18 
Territories. 92 30 
John Day .........-| 92) 16 
Pennsylvania ........... 60.8 0.9 Lock 98 4 Pocono Lake........ 22 2.59 | —1.68 || Lycippus........... | 5.17 | Point Pleasant...... | 0.56 
aven, | 
Porto Rico .............- Central Aguirre..... 98 4,6 || Adjuntas ...........| 538 11 Rio Blanco.......... 16.47. Guanica Central....) 1.28 
South Carolina .......... 73.4 1.5  Seivern 99 42 21§ 5.72 | +2.40 | Smiths Mills ..... ‘| 9,50 | Batesburg .......... | 2,95 
South Dakota ........... 53.0 — 4.4 Oelrichs ............| 91 | 21 || Cheyenne Agency ..| 22 5] 5.883) 43.37) Vermillion ......... | 951 | 
68.7 27 Arlington, Union 93 | 34 1§ 5.98 | +2.25 || Santa Fe............ | 2.20 
§Fort McIntosh ...... 102 25) 
Texas . 1.5 Ringgold 102 200000. 34 8] 4.82 | +0.94 Sulphur Springs 0. 03 
Utah 2.3 4.8 104 1.77 | 40.74 Ogden No. 2........ | BOW, 0. 10 
66. 6 1.8 | 5stations ...........) 92 | 29,80 || Quantico ........... 31 2] 4.76 +0.67  Columbia........... | 9.58 | Bristol..............| 2.20 
Washington ...... 54.2 — 1.2. Ranch... | Hatton, Republic...| 21) 266) 0.41 | Ashford ............) 856 | Wabluke............) 
West Virginia ........ 64.2 + 1.7 Sutton, Weston .....) 96 4 || Bayard............. 26 4.95) 41.11 Point Pleasant...... 7.96 Martinsburg........ 1.90 
53.6 — 2.9 Prairie du Chien.... 92 4 Koepenick.......... 18 1] 5.33 | +-1.64 || Portage............. 7.64 || Spoomer ............ | 2.66 
Wyoming............... 48.0 — 3.5 {Torringion 39 | Little Medicine....., 10 5] 318) +1.18 | Fort Washakie...... | 6.31 | Evanston ..... ..... 0. 86 
9 : 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. +47 stations, with an average elevation of 508 feet. {131 stations, 


tributed. Winter wheat and oats began to head toward the middle of 
the month, the heads filling well. Spring planting was vigorously prose- 
cuted, practically all the corn being in the field by the close of the month 
and the transplanting of tobacco well advanced. Good stands of spring 
oats were secured. Minor crops, except grass for hay, did well. The 
outlook for fruit was not good, apples especially dropping heavily from 
the trees.—Edward A. Evans, 

Washington.— Unseasonable cool weather during the first twenty-four 
days prevented crops from growing rapidly, but the rainfall was ample 
and well distributed, doing great good to all crops. Heavy frosts on 


several nights shortened the fruit crop nearly one-half in many locali- 
ties, cut back vegetables, and even wheat in low-lying valleys. During 
the last week, which was warm and sunshiny, wheat and all other crops 
made fine progress, so that the outlook became excellent.—G. N. 
Salisbury. 

West Virginia.—Owing to the wet weather during the second and third 
weeks, planting and cultivation were considerably retarded, but rapid 
progress followed during the fourth week, and planting was practically 
completed. At the close of the month potatoes were making good 
growth and gardens, sweet potatoes, millet, wheat, rye, and oats were 
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in good condition and doing well; the prospects were for about a half 
crop of apples, but were not very encouraging for cherries, peaches, pears, 
and plums.—JZ. C. Vose. 

Wisconsin.—The weather was characterized by an excess of precipita- 
tion, especially in the southern and central counties, and a deficiency of 
temperature and sunshine. The continued wet weather retarded corn 
planting, but was generally favorable to the growth of grass and grain 
crops. Frosts, more or less severe, occurred in the central and northern 
counties, and light snow was recorded on the 8th and 9th, but no material 
damage resulted.— W. M. Wilson. 
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Wyoming.—The month was unusually cool, the mean temperature for 
the first half of the month averaging about 6° per day below the normal. 
The precipitation was heavy and well distributed. At the close of the 
month, ranges were in excellent condition, and meadows gave promise of 
a large crop of native hay. The cool, wet weather delayed seeding and 
at the close of the month, gardens, grain, and alfalfa, while looking well, 
were much later than usual.— W. S. Palmer. 


‘SPECIAL ARTICLES. 


- STUDIES ON THE DIURNAL PERIODS IN THE LOWER 
STRATA OF THE ATMOSPHERE. 


By Prof. Frank H. Brartow. 
IV.—THE DIURNAL PERIODS OF THE TERRESTRIAL MAGNETIC 
FIELD AND THE APERIODIC DISTURBANCES. 

THE DIURNAL VARIATIONS OF THE TERRESTRIAL MAGNETIC FIELD. 

In the years 1889-1891 I computed a series of hourly mag- 
netic deflecting vectors for 30 stations, in polar coordinates, 
s = total vector, «= the horizontal component, « = the angu- 
lar altitude positive above the horizon, 7 = azimuthal angle 
counted from the north point of the magnetic meridian 
through the west = 90°, south = 180°, east = 270°. These 
were derived from the rectangular variations, J 47 horizontal 
force positive northward, J D declination positive westward, 
J V positive zenithward, by means of a simple scale diagram 
containing polar and rectangular coordinate systems at the 
same center. This presentation of the available data of obser- 
vation included the diurnal variation of the magnetic field, 
and also the variation from day to day eliminating the hourly 
periodicity. The resulting tables are bulky and there has 
been no opportunity to publish them in ertenso, but brief 
summaries of the subject matter have appeared in several 
places’. This work has aroused some critical discussion, but for 
the greater part of an academic character which threw little 
additional information upon the solution of the numerous dif- 
cult problems in solar physics and cosmical meteorology that 
are involved. It is quite evident that the authors of the com- 
ments did not always have in mind the details or the minor 
facts which must be accounted for in a final solution. It is 
easy to propose a vague general theory, but to bring it down 
to exact harmgny with the many special peculiarities of the 
varying magnetic field is no easy problem to resolve. 

In 1889 Schuster’ published his solution for the diurnal 
variation of the vertical force derived from four stations, and 
ascribed to the assumed counterpart electric currents to a 
sensitive state of the upper atmosphere. In 1897 von Bezold’ 
further discussed the subject as a continuation of the same 
data. In 1902 H. Fritsche‘ computed the variations from 
the difference data, JH, JD, 4 V, by means of Gaussian coef- 
ficients, and likewise attributed the magnetic effects to sup- 
posed electric currents in the upper atmosphere. In his 
paper of 1903, Adolph Schmidt® has adopted the method of 
detlecting vectors, and in his other papers seems to favor an 
electric current system in the high strata. Also, A. S. Steen® 
has worked out an elaborate system of upper air electric cur- 
rents to account for the diurnal variation of the magnetic field. 

Other writers, W. Sutherland, A. Nippoldt, W. van Bemme- 
len, J. Liznar, Carlheim—Gyllenskiold, Ch. Chree, and L. A. 
Bauer seem to favor a solution of the same character. 

I must confess that, aside from the entirely vague nature of 

! Weather Bureau Bulletin No. 2, 1892. Astrophysical Journal, Octo- 
ber, 1893. American Journal of Science, December, 1894, August, 1895. 
Weather Bureau Bulletin No. 21, 1898. Weather Bureau Annual Report, 
1898-99, chapter 9. Eclipse Meteorology and Allied Problems, 1902, 
chapter 4. 

* The Diurnal Variation of Terrestrial Magnetism. A. Schuster, 1889. 

‘Zur Theorie des Erdmagnetismus. W. von Bezold, 1897. 

Tagliche periode der Erdmagnetischen Elemente. H. Fritsche, 

5 Eine Sammlung der wichtigsten Ergebnisse erdmagnetischer Beo- 
bachtungen. A. Schmidt, 1903. 

®The Diurnal Variation of Terrestrial Magnetism. A. S. Steen, 1904. 


this hypothesis, I have never been able to concede that it 
contains the true germ of the solution of the problem. That 
theory has received much additional popularity from the sup- 
posed bombardment of the upper strata of the earth’s atmos- 
phere by the ions ejected from the solar surface and trans- 
ported to the region of the earth’s orbit by the mechanical 
pressure of light, which were described as thereupon induc- 
ing the required electric currents. It was quite impossible to 
understand how sucha general action of currents in the upper 
strata could produce the strongly localized effects observed 
at the surface of the earth, which so persistently follow the 
meteorological elements both diurnally and annually. Ihave, 
accordingly, (1) argued against the efficiency of these hypo- 
thetical upper strata electric currents to produce the details 
noted in the magnetic field, and I have (2) endeavored to show 
that the general motions of the atmosphere and the cyclonic 
and anticyclonic actions can not account for the observed 
phenomena, taken the world over, as shown by my 30-inch 
globe, model of 1893. 

It is true that my own working hypothesis was not complete 
even in my own mind, and I have supposed there are steps in 
the series of causes and effects that still require to be added. 
My view was simply this, that the sun’s electromagnetic or 
radiant field of energy falling upon the atomic and molecular 
constituents of the earth’s atmosphere transformed them into 
temporary magnetic states, by polarizing some of them in situ, 
that is, throughout the strata traversed by the solar energy. 
These temporary magnets produced a quasi magnetic field 
which deflected the normal field as observed. The deflecting 
forces were the products of the physical processes involved in 
this action of the radiation upon the atoms and molecules of 
the atmosphere. This theory was constructed before the 
phenomenon of ionization of the constituents of the terres- 
trial atmosphere by solar radiation had been discovered, and, 
of course, there was little scientific material to justify my hypo- 
thesis at that time. Furthermore, after the discovery of the 
existence of positive (+) ions and negative (—) ions as constit- 
uents of the atmosphere had been made, it still remained im- 
possible to match the computed magnetic deflecting forces with 
the pressure and temperature period of diurnal variation as ob- 
served at the surface of the earth. The search for conclusive 
evidence of the synchronism of magnetic vectors and surface 
temperatures and pressures was always unsuccessful, but, 
fortunately, this defect now seems to have been overcome by 
the results of the computations summarized in this present 
series of papers upon diurnal pressure and temperature waves 
in the free air above the surface within one mile of the ground. 
The desired synchronism seems to be so perfect as to leave 
little ground for further doubt that the diurnal variation of the 
earth’s magnetic field is due to the movement of the positive 
(+) ions of electricity in the lower strata of the atmosphere in 
streams that are induced and controlled chiefly by the diurnal 
temperature waves that prevail in the lowest strata. I shall, 
accordingly, consider this paper as a supplement to chapter 4 
of Bulletin No. 21. The description of the magnetic vectors 
there given is correct and in agreement with the systems 
derived by later computers, but the process of producing 
them, as now understood, is in accordance with the facts 
that have been worked out since that paper was written. 
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THE DIURNAL MAGNETIC VECTORS AS THE EFFECT OF THE DIURNAL TEM- 
PERATURE WAVES UPON THE REDISTRIBUTION OF THE POSITIVE IONS 
IN THE LOWER STRATA OF THE ATMOSPHERE. 

This subject can be best presented to the reader by making 
a compilation of the vectors of the diurnal deflecting magnetic 
forces and as computed for the same latitudes as those repre- 
sented by the meteorological stations that have been used in the 
comparison. For this purpose the following five stations have 
been selected, as they are located in the North Temperate Zone, 
but in widely distributed longitudes: Washington, Paris, Vi- 
enna, Tiflis, and Zi-ka-wei. Properly, Zi-ka-wei belongs part- 
ly to the Temperate Zone belt and partly to the Tropic Zone 
belt, magnetically considered, because it is so far from the 
north magnetic pole as to be immersed in the tropical influence 
during several months. Although this affects the azimuth of 
the hours during the night, I have not removed it from the 
group of stations. The computed values of s, 4,7 are extracted 
from the tables described in chapter 4, of Bulletin No. 21, and 
an example is given in full for the months of February and 
August in Table 10, “Hourly values of the polar coordinates, 
s, 4, 3, at five stations in the North Temperate Zone”. The 
mean values were computed for each element at every hour, 
and these are given for each month in Table 2, “Vectors of the 
diurnal magnetic deflecting forces”. s is in units of the fifth 
decimal or 0.00001 of the unit of the C. G. S. system; «= the 
altitude angle positive above the horizon; 7 = the azimuth 
angle counted from the north through the west. 

It is difficult to exhibit the results of the Tables 10 and 11 
on a diagram of only two dimensions, and I have made use in 
my studies of globe models constructed of rubber balls with 
pins for vectors, or else the large 30-inch globe model already 
mentioned. However, a drawing has been made in fig. 55, 
“Diurnal variation of the magnetic vectors s, 4, 7 for latitudes 
+30° to +60°”. The vector length s and the vertical angle « 
are plotted for each month, and the direction in azimuth ; is 
laid down only for January and July, as the variation in this 
element is not very great in the course of the year. Weshould, 
therefore, interpret the vectors as follows: The vector (s <) 
should be understood to stand in the plane of the azimuth j, 
and make with it the angle « which is here given. Generally, 
the vectors from 8 a.m. to 7 p. m. are directed toward the 
south, and those from 8 p. m. to 7 a. m. toward the north. 
As my purpose is to consider chiefly the relation of the streams 
of + ions in the air to the vector (s ~) I have practically sacri- 
ficed the azimuth in the diagram. On the globe model the 
entire system is clearly displayed and it should be studied in 
that way. 

On fig. 55 there are seen to be four critical points in the 
distribution of the diurnal vectors: 

(1) The first point marks a sudden increase in the value of 
the deflecting force s up to a maximum, and it occurs in the 
forenoon, ranging from about 8 a. m. in winter to 6 a. m. in the 
summer. This is the hour at which the azimuth / shifts from 
the northern to the southern quadrants. About two hours 
later the vertical angle « passes through 0° so that the vector 
changes from below to above the horizon. 

(2) The second point occurs at 11-12 a. m. in winter and 
10-11 a. m. in summer, where the azimuth / shifts from east 
to west through the south, this being the well-known reversal 
of the needle before noon. The value of s at this point is at 
a slight minimum relative to its values earlier and later; this 
midday minimum appears in nearly every month of the com- 
putation, but especially in summer. 

(8) The third point oecurs after the true midday maximum 
of s, about 3 p. m., where the vector (s «) changes from above 
to below the horizon, and « passes again through the zero 
value of the angle. This point changes from about 2 p. m. in 
winter to 4 p. m. in summer, thus moving in the opposite direc- 
tion from midday to that indicated in the forenoon vectors. 
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Fic. 56.—The annual variation of the surface temperature at Blue Hill. 


(4) The fourth point is where the azimuth 7 shifts from the 
first and second quadrants to the third and fourth, and it 
occurs at about 6-7 p. m. in winter, but at 7-8 p. m. in the 
summer, at the time of the setting of the sun. On fig. 55 
these four special points in the system of diurnal vectors are 
indicated by the four lines marked (1), (2), (3), (4), and by 
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their course they show that the entire action which produces 
this magnetic disturbance of the normal field, contracts in 
time toward noon in the winter, and spreads away from it in 
the summer. This remarkable change in the location of the 
turning points is related without doubt to a similar change in 
the diurnal distribution of the temperature in the lower strata 
of the atmosphere, which must be closely associated with the 
magnetic variations. 

In order to show how exactly these two phenomena syn- 
chronize in time during the course of the year, I have trans- 
ferred to fig. 56 from figs. 14-25 the surface temperatures as 
observed at Blue Hill, plotting them in the sense indicated by 
the coordinate values. If the line (1) is drawn at the locus of the 
first active rise of temperature, at about two hours later than 
the minimum, the course is marked at an earlier hour in sum- 
mer than in winter. The line (2) is drawn at about halfway 
up the forenoon temperature slope; line (3) at the maximum 
of the temperature, and line (4) at about halfway down the 
afternoon temperature slope. On comparing the lines (1), (2), 
(3), (4) of fig. 56 with those of fig. 55, it is observed that the 
annual curvature of the lines is generally so much in agree- 
ment as to make it very probable that the magnetic field and 
the temperature are both direct effects of the solar radiation, 
which itself has an entirely similar course to these in the 
North Temperate Zone. Now, since it is well known that this 
diurnal temperature effect is confined to the lower strata of 
the atmosphere, within two miles of the surface, I have been 
unable to concede that the diurnal magnetic variations can be 
caused by electric currents in the upper strata of the atmos- 
phere, as assumed by Professor Schuster and other magneti- 
cians, or that it can be caused by a bombardment of the upper 
strata by the ions transported in the solar radiation, as sup- 
posed by Professor Arrhenius and other physicists. While I 
have been unable to relinquish my belief in a cause located in 
the lower strata of the atmosphere, it has been an exceedingly 
difficult thing to discover a substantial physical cause that 
will fix the exact location of a system of electric currents, or 
other source of these magnetic vectors, in this region, and, 
indeed, I had not been able to do so before arriving at the 
results of the kite observations as exhibited in the preceding 
papers of this series. We have been led, at length, very natu- 
rally to see in the movement of the positive (+) ions in 
streams, whose directions are determined by the temperature 
distributions in the lower strata, a sufficient cause for the 
diurnal variation of the electric potential field, and I shall now 
show that this cause also accounts equally well for the diurnal 
variation of the magnetic field in the North Temperate Zone. 

The general relations may be represented schematically by 
fig. 57, “The probable relations between the temperature waves, 
the streams of positive (+) ions, and the magnetic vectors in 
the lower strata of the atmosphere”. Let A represent the sur- 
face of the earth which is charged with negative electricity. 
A portion of this charge is derived from the ionized contents 
of the atmosphere, due to the action of the short waves of the 
solar radiation upon the constituents of the atmosphere, espe- 
cially the aqueous vapor located within an arch spanning the 
Tropics. Another portion of the negative charge is probably 
derived from inside the earth, and is due to the excess of dif- 
ferential circulation of the negative (—) ions over the positive 
(+) ions in the atomic conflict at the prevailing high temper- 
ature and pressure, by which more of the negative electric 
ions are detached from the atoms and in circulating are polar- 
ized by the earth’s rotation so as to produce the internal mag- 
netism of the earth and an electrostatic charge at the surface. 
If the negative ions rotate more rapidly than the positive, as 
with the velocity of light, the deflecting force due to the earth’s 
rotation must be large, and tend to cause these ions to move 
in planes perpendicular to the axisof rotation. This will cause 
an internal magnetic field directed from north to south. 
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The surface charge of negative ions is supposed to rest quite 
steadily on the earth, or within it, while the positive (+) ions 
of the atmosphere rise and fall from one stratum to another ac- 
cording to the change in the air temperatures, as if the posi- 
tive (+) ions had an aflinity for certain temperatures, which 
they seek through vertical and horizontal motions. Let 2 
represent the ordinary surface temperature wave, with which 
it has never been possible to associate the diurnal magnetic 
vectors. Let C represent the semidiurnal temperature wave 
in the lower strata of the atmosphere as integrated in the di- 
urnal convections, generally within half a mile of the ground. 
The maximum temperature occurs at 3 a. m. and 3 p. m., and 
the minimum at 8 a. m. and 8 p. m., both of these subject to 
the annual variation in time already indicated. Let /) repre- 
sent the probable streams of positive ions, directed vertically 
upward at 3 a. m. and 3 p. m., but downward at 8 a. m. and 8 
p-m. It should be observed that at 3 a. m. the vertical up- 
ward current of the semidiurnal wave is really neutralized by 
the downward current of the surface wave, and that during 
the night hours we should have small residual motions on the 
whole of a downward direction; that, at 8 a. m. and 8 p. m. 
the downward semidiurnal waves prevail because the surface 
temperatures are nearly normal to the day and the convectional 
currents are producing lower temperatures; and, that, at 3 
p- m. both the diurnal and the semidiurnal waves unite in a com- 
mon upward vertical component. We may assume, then, that 
the positive ions descend vertically at 8 a. m. and 8 p. m., but 
ascend vertically at 3 p.m. The accompanying adjacent 
streams on the preceding side of the 8 a. m. vertical, bend to the 
left in the early morning hours, but to the right after that hour. 
These latter naturally recurve, becoming horizontal at 10 
a.m. to 11 a.m. in ordertoascend in the warm midday current. 
At 8 p. m. the positive (+) ions first descend, recurve by be- 
coming horizontal at 6 p.m. to 7 p.m. and ascend in the warm 
afternoon current, while those farther to the right slowly 
descend throughout the night. Let / represent the corres- 
ponding magnetic deflecting forces, which are generally found 
to be at right-angles to the electric streams as thus located 
and always directed in the same sense. 


Magnetic 
vector. 
lectric 
current. 


This remarkably consistent corelation of cause and effect 
throughout the diurnal fields is greatly in favor of the theory 
here ascribed. Finally, it should be remembered that this entire 
temperature system is moving as indicated by the arrow F on 
the diagram from right to left, and that the warm wave is con- 
tinuously intruding upon the cool regions to the left of it. 
If the positive (+) ions seek to avoid an excess of warm tem- 
perature by streaming from low levels during the hours from 
10-11 a. m. to 6-7 p. m. into the higher levels with a maxi- 
mum at 3p. m., that is generally by moving upward in the 
warm current, the effect is to leave the positive (+) ions in 
the higher strata throughout the evening and night hours. 
There is not so much a continuous electric circuit, with the 
same velocity in all parts of it as in a conductor, but rather an 
alternate rise and fall of the electric charges at different parts 
of the day, that is a falling by night anda rising by day, 
somewhat as is indicated in the diagrams. The westward 
lateral movement of the diurnal system probably tends to keep 
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Fia. 60.—The general disturbance: Magnetic vectors directed north- 
ward and caused by a flow of + ions from north to south in the air. 
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Fria. 57.— Probable relations between the temperature waves, the streams 
of + ions, and the magnetic vectors in the lower strata of the atmos- D = the probable stream lines of the positive ions, as moving charges. 
phere. the corresponding magnetic vectors. 
F = direction of motion of the system. 


A = negatively charged surface of earth. 
B= the surface tewperature wave. 
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wider open the streams of ions before noon, at 10 a. m. to 1 
p- m., and to make them closer together at about 6 p. m. to 7 
p.m. At the same time, as already explained, there is pro- 
duced the increase of the atmospheric electric potential 
gradient to a maximum at 8 a. m. and 8 p.m. by the approach 
of the positive (+) ions to the negative (—) ions lying at the 
surface, also, an increase in the rate of dissipation of the two 
kinds of charges by the more immediate mixture and contact. 
It is not necessary to remark that we do not suppose that the 
positive (+)ions and the negative (—) ions are separated 
from each other so exclusively as is here indicated, but only 
that there is an excess of the positive (+) ions in the strata 
above the ground, and an excess of the negative (-—) ions 
near the surface. It may be noted that the conflict in direc- 
tion from 4 p. m. to 9 p. m. between the convection air cur- 
rents and between the streams of the ions, one being upward 
and the other downward, is very favorable to the production 
of thunderstorms. 

THE DIURNAL MAGNETIC VECTORS IN THE POLAR, TEMPERATE, AND 

TROPICAL ZONES OF THE EARTH. 

Similar considerations applied to the magnetic hourly vec- 
tors which have been computed in the other zones of the 
earth, and described in chapter 4 of Bulletin No. 21, lead to 
the following conclusions, illustrated schematically in fig. 58. 
The normal magnetic field of the earth, positive in the South- 
ern Hemisphere, has the horizontal component directed north- 
ward, while the vertical is upward in the Southern Hemisphere, 
but downward in the Northern Hemisphere. The downward 
positive (+) ion stream repels the north end of the magnet 
eastward in the North Temperate Zone, but westward in the 
South Temperate Zone; the upward positive (+) ion stream 
works in the opposite sense. Hence, the descending positive (+) 
ion stream from 7 p.m. to11 a.m. (fig. 57) in the Northern Hem- 
isphere directs the north end of the needle eastward, but in the 
Southern Hemisphere, westward. The ascending stream di- 
rects it westward in the Northern Hemisphere and eastward in 
the Southern Hemisphere. The same diurnal temperature 
waves, therefore, produce the required opposite magnetic 
effect in the respective hemispheres. In the Tropical Zone the 
vectors on the sunward side are directed northward for the 
ascending positive (+) ion streams, and southward in the 
night, 4 p. m. to 8 a. m. for the descending streams. In the 
Polar Zone the outspreading magnetic sheets on the morning 
side of the pole imply a descending stream of ions which is 
directed from left to right, or west to east; and on the afternoon 
side the ascending and concentrating magnetic vector sheets 
imply an outflowing system of positive (+) ions which ascend 
into regions about the surface. Generally, these magnetic 
vectors in the three zones require electric currents directed 
from west to east in the Polar Zone athwart the direction of 
the lines of the solar radiation; those in the Temperate Zones 
require lines nearly in planes from north to south, and also 
athwart the solar radiation field; finally those in the Tropics 
require positive (+) ion streams parallel to the direction of 
the same radiation. These three rectangular systems of elec- 
tric currents evidently form those types of couples, exactly 
the counterparts of the three sets of magnetic couples which 
were described in the same chapter of Bulletin No. 21. For 
some reason the positive (+) ions seem to prefer to travel at 
right angles or else parallel to the lines of the electromagnetic 
radiation, even when they are passing along paths which are 
rendered favorable by the temperature conditions already 
existing in the lower strata of the atmosphere. It is evident 
that these prevailing conditions imply a possible solution of 
several important physical questions in electricity and mag- 
netism in the earth’s atmosphere, when suitable observations 
have been acquired. The theory which I advanced to account 
for the observed diurnal magnetic vectors in my preliminary 
papers is now much more satisfactorily stated, by such an 
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addition to its terms as has been drawn from the process 
depending upon the ionization and temperature effects of 
the solar radiation in the lower atmosphere. Apart from 
clearness of exposition, it seems to me that the view there ad- 
vanced, namely, that the magnetic vectors are products of the 
electromagnetic radiation as the result of its action on the 
atoms of the atmosphere is substantially strengthened. The 
entire subject, though intellectually more satisfactory, is also 
much more difficult to handle scientifically, because the inter- 
mediate steps involved in the action of the ions in relation to 
the temperature, must be worked out by observations in the 
lower strata of the atmosphere, and such data are very difficult 
to acquire in a reliable form. 

THE SYSTEM OF DAILY MAGNETIC VECTORS, AS DISTINCT FROM THE 

HOURLY VECTORS. 

Besides the system of hourly deflecting magnetic forces 
described in chapter 4, Bulletin No. 21, I also worked out a 
second vector system, which gives the vectors day by day, 
disturbing the normal magnetic field in the day intervals, 
taking the several successive groups of 24 hours in succes- 
sion. These vectors are summarized in chapter 3, of the 
same bulletin, and it was there shown that they consist of 
vectors acting nearly in the planes of the magnetic meridians 
directed northward or southward as the case may be. Since 
the entire magnetic field of the earth is involved in these dis- 
turbances, which often run three or four days in the same 
direction, before reversal to the other side of the normal oc- 
curs, it is necessary to seek for a general cause instead of one 
that is distinctly local. The mere temperature effects of 
meteorological circulation can not be the dominant cause, be- 
cause the two systems of conditions do not synchronize. It 
was also shown that this general magnetic field, taking the 
annual values of the vector s, does vary in parallel with that 
of the solar field as shown by the frequent number of spots, 
facule,and prominences. According to that interpretation of 
several phenomena which was adopted and which is probably 
physically correct, the sun was found to be magnetized. 
The solar action and the magnetic terrestrial effect undoubt- 
edly synchronize in the long run, but there has been great 
difficulty in assigning so large physical fluctuations to the 
sun itself as seem to be required to account for the observed 
magnetic conditions at the earth. It has seemed to me nec- 
essary to assign to the direct magnetic field of the sun at 
least the function of setting in operation such terrestrial forces 
in the earth’s atmosphere as should make up between them 
the required magnetic efficiency. Just what that terrestrial 
process is in fact, there has been trouble in detecting, and in 
assigning to it a sufficiently natural modus operandi. The vio- 
lent fluctuations of the magnetic field could hardly be ascribed 
exclusively to variations in the normal solar electromagnetic 
radiations, for two reasons: (1) The sun would be a variable 
star of such a convulsive type as to be inconsistent with the 
comparatively steady flow of heat which the earth receives 
from it. Nor can this view be suitably modified by adding 
such a bombardment of solar ions as Arrhenius has suggested, 
because their possible efficiency is not nearly great enough to 
match the great magnetic fluctuations which are continually 
being recorded. (2) The vector system pertaining to these 
daily disturbances is entirely different in type from that 
found in the hourly variations. Indeed, I showed by the 
computation on Table 15, page 76, Bulletin No. 21, that in the 
case of strong disturbances the ordinary hourly disturbing 
vectors (fig. 58) are transformed hour by hour into a system 
of vectors like the general type (fig. 59), thus proving that 
these two phenomena have essentially different originating 
causes, so far as their effectson the observed magnetic vectors 
are concerned. I have not failed to recognize the difficulties 
of my own theuries in this problem, nor have I discovered in 
other papers a solution which seemed in anywise competent 
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to account for all the conditions at the solar end and at the 
terrestrial end of the line of cause and effect. The following 
view is, therefore, suggested with the impression that it forms 
an excellent working hypothesis for further examination. 

Taking such a group of lines of force as are to be found on 
charts 17, 18, of Bulletin No. 21, which shows that the mag- 
netic force is subject to world-wide variations of the same type 
on the same dates, it is evident that the normal field of the 
entire earth is for a while disturbed by a set of vectors point- 
ing southward, and again by a set of vectors pointing north- 
ward. The mean vectors of this system at the several latitudes 
of the earth were computed, and they are plotted on chart 10 
of Bulletin No. 21. They have longer vectors in the polar re- 
gions and in latitudes 20° to 40° than in the latitudes 40° to 
60° and 0° to 20°. I have transferred them to fig. 59, which 
shows the magnetic vectors s directed southward and to fig. 
60, which shows them pointing northward, of course referring 
to two seperate occasions. This alternate action, or reversal 
of the entire system of magnetic deflecting forces, is the phe- 
nomenon to be explained. 

By extending our notion of streams of positive (+) ions 
moving from point to point in the atmosphere, we have merely 
to suppose that on certain provocations the positive (+) ions 
move from one hemisphere to the other in the atmosphere, re- 
turning again through the outer shell of the earth, as indicated 
on the diagrams. For asouthward directed magnetic system, 
the positive (+) ions stream from the Southern Hemisphere 
along the arches in the atmosphere most favorable to their 
movement, whether due to temperature and vapor conditions, 
or to special ionization and conductivity functions. This flow 
of the positive (+) ions induces the magnetic vectors at the 
surface, and the positive (+ ) ions stream back from the North- 
ern Hemisphere to the Southern through the crust of the 
earth, thus causing the earth currents which always accom- 
pany agitation of the normal magnetic field. Fora northward 
directed system of vectors the positive (+) ions stream from the 
Northern to the Southern Hemisphere in the air, and return 
thence through the outer shell of the earth. The magnitude 
of the disturbance of the normal magnetic field depends upon 
the intensity of the stream of ions flowing along these paths, 
and that is a function of the number of the ions and the veloc- 
ity of their motion, 

Ame(n,v, +n_v_), 

where e is the charge of electricity of each ion, n, and n_, the 
number of the positive (+) ions and the negative (— ) ions, and 
v, and v_, the velocity of the same. The simultaneous occur- 
rence of the aurora in both hemispheres is evidence of the ac- 
tion of the ions which, in traversing the gases of the atmos- 
phere in the low or the high strata, produce the observed 
luminous effects as phosphorescence or fluorescence. It should 
be observed that the hourly location of the aurora frequency 
occurs in the regions marked out on fig. 58 by the streams of 
ions, that is in the early morning and the early evening hours, 
since there is a region of minimum of frequency stretching 
from 11 a. m. across the polar region to 11 p. m. 

This simple explanation of the long series of interrelated 
phenomena, which has so long escaped a natural correlation, 
has much to commend it to careful consideration. The quan- 
titative determination of the number of ions involved, and 
their velocity of motion in the circuit from one hemisphere to 
the other, will require much exact research work upon the 
various functions involved in the physical processes. 

THE DISTRIBUTION OF THE APERIODIC DISTURBANCES. 


It has been very difficult to assign to the observed disturb- 
ances of the magnetic field, that is to the large variations of a 
spasmodic character, like temporary storms, which occur in the 
normal field, a satisfactory explanation. The attempt to ascribe 
the physical cause exclusively to variations of the solar action 
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in situ, that is in the sun itself. as for example, the sun spots, 
or the prominences, is attended with unusual troubles of a 
physical nature. The following analysis may tend to throw 
some light on the subject. 

The disturbances which occurred at Washington, D. C., 
during the years 1889, 1890, and 1891 were subjected to an 
analysis similar to that used in other connections, by which the 
polar disturbance vectors «, s, «4, 3, were computed for each 
half hour of those days on which the traces were decidedly 
agitated, as 1889, February 28, 29, March 5, 6,17, and so on 
throughout the three years. The purpose was to fix their 
daily distribution as a diurnal period, and the direction from 
which they come upon the normal field. The mean vector for 
the 24 hours was, 

8s = 245 for § between 315° and 45° that is north; 


315 “ 45° « 315° west; 
333 £ « 186° « 336° # south. 


Hence, the south quadrant receives the strongest impulse, 
while the east and west quadrants are more disturbed than 
the north quadrant. Fig. 61 contains the curve of relative 
numbers showing the diurnal frequency of the disturbance, 
the maxima being at 12 to 1 p. m. and 12 tol a.m. Compar- 
ing with fig. 57, it is seen that these maxima agree with the 
position of the maxima of intensity of the ascending stream 
of positive (+) ions, as determined by the temperature curve 
of the lower strata, that is the one located a few hundred 
meters above the surface. We may infer that one source of 
the magnetic disturbances is in the temperature waves which 
induce the movement of the streams of positive (+) ions, 
especially in a vertical direction. Hence, these hourly magnetic 
disturbances are specifically meteorological phenomena occur- 
ing in the lower strata of the atmosphere, and are the products 
of the solar radiation produced through the intermediate 
agency of the ionization and temperature waves. 
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Fig. 61.—Distribution of the hourly magnetic disturbances at Wash- 
ington, D. C., in the years 1889, 1890, 1891. 


There is yet another cause for the other type of great mag- 
netic storms which endure for several days, as distinct from 
those lasting a few hours, and cause the excessive variations 
in the diurnal field. In working up my data into the 26.68- 
day period, and deducing the resulting mean magnetic curve, 
as shown on chart 21, Bulletin No. 21, or by the upper curve 
on fig. 62, I excluded the large magnetic disturbances be- 
yond a certain amplitude, for the sake of obtaining the normal 
structural magnetic impulse due to the rotation of the sun on 
its axis, if any such exists. The curve mentioned has been 
found to reappear generally, though at the expense of much 
waste of material in computing, to eliminate the other kinds of 
irregularities by mutual self destruction, in nearly all the solar 
and terrestrial phenomena. It, therefore, seems to point to an 
organized mass in the sun due to a highly viscous mass hav- 
ing great rigidity at immense pressure, or to a definite organic 
circulation. Similarly I have counted out the dates of occur- 
rences of the magnetic disturbances recorded at Greerwich, 
1882-1903, as collected by Mr. Maunder in his paper, 
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Monthly Notices R. A. S., November, 1904, and entered them 
in a table based upon the 26.68-day ephemeris. The result is 
shown also in fig. 62, and it seems to imply that the 26.68-day 
period is at the basis of the distribution of the great magnetic 
storms, rather than the 27.35-day period, which is the average 
in the sun-spot belt. 
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Fig. 62.— Distribution of the great magnetic disturbances in the 
26.68-day period (Maunder’s data). 


In Terrestrial Magnetism, Vol. X, p. 12, Mareh, 1905, Ch. 
Chree gives a table which shows the number of great magnetic 
storms, using Maunder’s data, that commenced on the several 
hours of the day. These numbers are plotted on fig. 63 which 
shows that there is a distinct maximum at 1. p.m. The num- 
bers are distributed without distinction as to hours during 
the night and early morning, but at 10 a. m. a pronounced in- 
crease in the number per hour set in which culminates at 
1 p. m. and falls off gradually to 8 p.m. On comparing this 
curve, fig. 63, with that of the diurnal disturbance curve, fig. 
61, it is seen that the principal maxima agree at the same 
hour. The inference is that the great disturbances lasting 
several days, as well as disturbances which are limited to a few 
hours in duration, each tend to concentrate about the 1 p. m. 
hour when the ascensional current of the positive (+) ions is 
strongest. From figs. 62 and 63 it is quite certain that the 
great disturbances have two terms entering into their compo- 
sition, one belonging to the sun’s atmosphere and the other to 
the earth’s atmosphere. The final solution of this problem is 
evidently dependent upon a knowledge of many terms other 
than a mere enumeration and matching of the number of the 
aun spots and prominences with the magnetic traces. 
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Fic. 63.—Number of great magnetic disturbances commencing at the 
several hours (C. Chree’s Table, Terr. Mag. Vol. X, No. 1, p. 12). 


The physical impulses from the sun to the earth may come 
in two ways, (1) by the radial path of the solar radiation, and 
(2) by the curved path of a direct magnetic polar field. Either 
of these may operate separately, or both of them may work 
together, to alter the normal balance among the positive (+) 
ions in the earth’s atmosphere, and thus start them flowing in 
the paths indicated on figs. 58,59, southward or northward as 
the case may be. As a matter of fact, the great magnetic 
storms lasting two or three days are found to require a deflect- 
ing vector system pointing southward, so that the positive 
(+) ions flow northward in the air strata. They may continue 
to flow as long as the solar impulse, whether of radiation or 
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of direct magnetic field, is passing the position of the earth 
in its orbit. On this view the strain is removed from the origi- 
nal theory that the sun can not by direct action as a magnetic 
sphere influence the earth to the full extent required by the 
observations, because only a part of the energy traverses the 
cosmical space from the sun to the earth, while the remainder 
is simply due to the streams of ions in the atmosphere flowing 
as adjustment currents. 

Enough has been shown, I believe, to make it clear, (1) that 
the variations of the terrestrial magnetic field are distinctly 
meteorological effects, and should properly be examined by 
the meteorologist rather than by the geophysicist; (2) that 
this interaction of the electric, magnetic, and temperature 
effects, whether at the sun or at the earth, constitutes one of 
the most fascinating problems open to scientific research. If 
the production of ions by solar action, their distribution stati- 
cally and dynamically under the influence of atmospheric pres- 
sure, temperature, and vapor contents can be thoroughly 
worked out, the result will be to raise meteorology to a prac- 
tical science of the highest rank. The numerous cross con- 
nections between radiation, whether variable or constant, the 
ionization in the solar and in the terrestrial envelopes, the 
consequent circulation of the solar mass and of the earth’s 
atmosphere, the resulting weather and climates, make up a 
series of research problems of much difficulty, and yet of such 
promising value to all men as to justify a much greater activ- 
ity on the part of astrophysicists and meteorologists than has 
been given to the subject of cosmical meteorology in the past. 

THE COMPONENTS OF THE DIURNAL WIND VELOCITY. 

In chapter 9, of the International Cloud Report, some ac- 
count was given of the relation between the distribution of 
the pressure waves and the magnetic field vectors in the polar 
regions, as well as in the Tropics and middle latitudes. It 
was shown that the diurnal wave in the Tropics and the tem- 
perate zones advances over the earth as a long double wave 
extending from latitudes +60° to —60°, but that in the Polar 
Zone a single wave of maximum crosses the poles with a phase 
about 90° different from either of the maximum pressure 
waves in lower latitudes. It appears that the distribution of 
the magnetic vectors is closely associated with this single 
pressure wave in the Arctic regions, but I could give no suit- 
able explanation of this sudden transition from the double to 
the single wave at the latitude 60°. It now appears that the 
semidiurnal waves are due to temperature effects and convec- 
tion currents in the lower strata, as within 600 meters of the 
surface, and that above them from 600 meters to 3000 meters 
there exists a single temperature wave, located halfway be- 
tween them, which likewise is produced as the result of the 
temperature distribution in the lower strata. Now, since in 
the temperate zones, the double temperature waves exist at 
low levels and the single temperature wave at high levels, it 
is quite likely that this single wave descends to the surface in 
the Polar Zone, and induces the single pressure wave which 
accompanies it. Thus, the single temperature and pressure 
waves rest on the surface in the polar zones, but pass over- 
head as an arch in the temperate and the tropical zones, 
higher in the Tropics than in the middle latitudes. This is 
quite similar to the distribution of the aqueous vapor con- 
tents in an arch, and it isyprobable that the positive (+) ions 
travel along this high pressure arch through the earth's at- 
mosphere rather than by any other route. The vectors of 
figs. 59, 60 show that long vectors occur in the Polar Zone, 
and in the latitudes between the eastward drift of the tem- 
perate zones and the westward drift of the Tropics, that is to 
say, in the belts of the earth where the high pressure distri- 
butions come to the surface. The cloud belts of the Temper- 
ate Zone, latitudes 40° to 50°, and near the equator, +10° to 
—10°, apparently impede the circulation of the streams of 
ions and so produce short disturbing vectors in those belts. 
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TABLE 11.— Vectors of the diurnal magnetic deflecting forces. 


little need to adopt the theory of Arrhenius, that the mag- January. February. March. April. 
netic disturbances are due to a bombardment of the solar Hours. — - — 
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cause the disturbance of the normal temperature, or the —— 
normal electrical field and magnetic field by radiation effects, 
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efficiently, when the function becomes fully understood, and a ~ - 
in this sense a magnetic observatory is essential to the prog- May June. July. | August. 
ress of the higher meteorology. Hours a 
5 s s 
TABLE 10.— Hourly values of the polar coordinates a, a, 8 at fire stations 
in the North Temperate Zone. 
W. = Washington, P. = Paris. V. T. = Tiflis, = Zi-ka-wei, a 278 278 272 8 16 292 
FEBRUARY. ee 8 —20 281 7 335 8 329 
- | 7 -—20 | 7 m2 | 8 -22 32 8 321 
3......, 7 —9 302 | 8 -00 9 317 | 100 315 
9 -17 26 | 10 —12 28 | 9 -2 25 | 11 —12 300 
2 -13 26/23 - 4  —18 280 
giwevrsiiwre versigiwe —9 | 3 —5 25 | 31 —13 267 
| 32 —4 256 | 30 22 —6 | 3 —9 2% 
2a | 410 9 9 7/8) —28 —5 —12 —12 — 8 |—13) 273 276 302 297 190/265 10...... 19 +34 198 | 22 429 28 | 24 +420 208 | 21 429 = 162 
1...) 3 5 8 100 —10 —7 —11 —13|—14| 234 281 320 281 180259 11...... +44 106 | +36 139 2% 435 139 | 27 431 128 
2...) 2 3 1 7 7/6 +4 —18 —7|—9 349 288 387 286 195 271 12p.... 30 +33 97 | 31° +30 100 29 +30 105 | 37) 423 
1 4 8 8 7/5 0 © 280 280 836 315 195|279 1...... 
4...) 2 3 9 8 0 |— 5 292 288 340 378 180/296 2..... +13 73 | 3 +4 8 382 414 8 | 322 +9 
4 8 16 6/7, —46 417 —7 +11 —18|— 9 309 315 352 360 190 305 3 +2 «#28 +1 «+s | +4 
4 5 15 6 +11 —4 +9 —8 |—3| 900 323 348 308 190/312 4...... 4 st | 19 -12 | 17 -100 
7..| 7 718 8 3/9 +9 —6 313 333 347 253 162 0 8 /| 14 87 /| 100 87 9 86 
8...,10 7 22 13 +8 —10 4 301 326 329 322 26 297 -3 9 m/e 
9...) 6 9/13 —4 +9 —4 412 289 279 290 204 308 7. 6 | 9 148 | 10 —38 | 10 45 
10... 10 7 20 10 13/12) + 8 +27 +10 437 418/420 271 211 236 263 305/257 8 26 | 10 20 | 9 -—8 312) 100 314 
il... 8 10 12/15, 423 434 425 461 +28 228 144 200 142 333 209 9 9 30 9 --30 29 | 9 —2 320 
I2p | 12 16 16 15 20422 423 422 440 423 26 153 106 160 100 8 105 10...... 8 27 | 8 308 | 9 9 -23 2096 
1..., 16 19 Bt 18 19 21) +15 416 427 +18 128 93 145 90 27/97 11...... 7 m2 8 8 #27 0 27% 
2...| 16 15 B81 16 16/19 413 +12 +13 +11 7/411 100 94 124 94 33/89 12.. 6 278 | 7 278 | 8 -2% 272 | 8 -16 292 
$.../16 10 26 14 12/5 +9 O —3 —4 1) 87 96 111 116 
4.../10 7 18 7 412 —16 —16 —15 —45|—16 81 117 102 128 36/93 ‘ 
5...| 6 0 +23 —29 —23 —90 | 9 122 129 ber. ber. December. 
6... 6 4 6 9 6/6 +18 —45 —86 —45 91 90 75 164 180 |120 
7... 3 3 4 7 5) 4 +23 —45 —22 265 295 65 217 180/200 sours, — 
2 5 6 8 10/6 —21 —45 0 279 215 233 210 191 his 
%..| 4 6 10 8 9| —18 —29 —30 —6 256 28x 306 254 167 [257 
10... 6 712 8 —8 —20 —40 — 8 —20 271 236 304 260 172 23 — — - - 
13 8 — 7 —18 —18 |-20 296 278 308 270 163 |200 
8 —9 a3 | 8 @ 7 +6 «25 | 7 +16 «256 
AUGUST. 0 7 +2 6 +23 8 498 «977 
12a | 5 10 18 9 3/8 —10 —17 —13 —21 —18 |—16 360 315 328 320 135 292 | 
7 9 10 10 2/8 45 —13 —17 —17 —26 \—14 445 819 315 307 360 300 Bin Mise 
2...) 6 8 9 9 7/8 +8 —15 —18 —13 —26 841 320 297 306 342 321 22 24 4 —16 310 | 100 —6 353 9 3859 
5 9 13 10 +12 6 —12 —17 —33 |—11) 352 305 300 294 325 315 Bis wis 
4...| 8 10 13 11 14/11) 419 —11 —18 —22 —30 292 286 297 294 331 300 st wins mls 3s: 
&..., 10 12 18 16 20/15 —2 —14 —20 —22 —18 303 279 208 287 320,297 2 190 «178 «| 214417 «+422 238 
21 16 18 2 40 —8 —15 —22 —18 —25 285 266 280 270 297 wits min is min is 
7. .| 31 21 20 32 49 —16 —16 |—13 272 252 279 254 278 967 ~ 35 Ht 29 107 2 118 96 | 14 121 
8. 36 2 35 46 32; — 1 —4 -21 —9 9 151 232 236 240 271 226 a4 92 82 16 98 19 110 14 111 
9. 4622 25 + 6 $14 —9 +5 —21 |— 1) 225 218 209 217 265 |227 ~ 30 82 26 89 15 99 il 109 
10... 2% 20 28 21 12 21) +18 +30 +15 +23 +58 183 174 177 186 90 162 18 “10 | 48 87 13 20 15 | 8 —18 108 
ll 22 2% 35 22 31 +22 +35 +31 +40 26/431) 155 133 157 114 80 128 10 89 9 34 116 ll 116 8 20 133 
12p | 32 35 40 35 43 37) +13 +30 482 427 +415 231112 96 118 87 OR to wee 
1.../ 32 34 37 40 45 37) 411 $20 +25 +17 + 8/416 93 97 101 77 72/88 7 50 (148 9 156 8 16 4 —2 128 
2...| 2 30 37 &2 4 10 +15 +144 +4/49 97 84 67 «80 7 168 7 195 4 227 
8..., 21 20 21 27 27 —6 +18 +8 —3/4 2 71 86 81 72 65/75 wis 
4....13 13 12 1 —33 |-19 51 80 85 74 8 —% 26/11 —19 259 6 15 250 
5...| 9 4 6 16/9 —72 —63 —39 —15|-46 38 45 90 9 165/868 se 
7 10 4 4 10 —46 —72 —45 —75 —16 14 315 315 130 190/63 8 —13 | 290 9 —6 264 7 +8 254 
7...) 5 10 9 4 2/10 —40 —45 —20 —15 —36 350 343 346 90 177/45 at = 
8...| 6 11 12 & 15 —21 —20 —63 + 3 348 334 350 360 176 (3140 
9... 5 10 4 6 9/9 —29 —17 —45 0 —23 345 319 346 329 262 320 
0... 6 12 6 11/9 —22 —20 —31 —10 340 315 338 322 165 
i...) 7 9 14 7 —17 —20 —17 —27 —20 348 815 333 308 165 (274 
12...| 5 10 13 9 3) 315 328 820 135 292 


Finally, by comparing the diurnal wind vectors, as deduced 
from the surface and the free air observations, it will be seen 
that they harmonize closely with the other results of this 
analysis. I may remark in conclusion, that there seems to be 


6 azimuth angle, N. W. = 90°, = 180°, = 270. 
s interms of 0.00001 C, G. 8. unit. 
a vertical angle, positive to zenith. 
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PROPOSED OBSERVATIONS IN METEOROLOGY TO BE 
UNDERTAKEN DURING THE EXPEDITION TO OB- 
SERVE THE TOTAL ECLIPSE OF THE SUN IN SPAIN 
AND TUNIS, AUGUST 30, 1905. 


By Prof. FRaNK H. BiGELow. 


In response to the invitation of Rear-Admiral C. M. Ches- 
ter, U. S. Navy, superintendent of the Naval Obsorvatory, the 
Weather Bureau has undertaken to organize a series of mete- 
orological observations in connection with the Eclipse Expe- 
dition sent by the Navy Department to observe the total 
eclipse of the sun on August 30, 1905. Since there is an 
uncertainty as to the outcome of the observations during 
totality, depending upon the prevailing weather conditions, 
several collateral lines of work have been planned, which are 
independent of that contingency. Prof. Frank H. Bigelow 
and Dr. Stanislav Hanzlik from the Weather Bureau, in coopera- 
tion with the officials of the Navy, will execute the program 
as far as practicable. 

1. Meteorological observations.—It is proposed to establish 
three astronomical stations, one in Africa and two in Spain, 
and these will be equipped with the usual instruments for 
recording the pressure, temperature, humidity and vapor 
tension, wind direction, and velocity. In addition, each pri- 
mary station will have two secondary stations arranged to 
form three belts across the track, so that there shall be one 
station near the center and one on each side of the track of 
totality, which is 120 miles in width. 

2. Shadow band observations.—Suitable circular letters, in 
English and Spanish, with a track map of the eclipse from the 
Bay of Biscay to Egypt, have been prepared, giving instruc- 
tions for the observations and forms for recording them. 
These will be distributed freely along the track to volunteer 
observers, who have been requested to return their reports to 
the American Legation in Madrid, Spain. 

3. Radiation observations.—We have secured two types of 
radiation apparatus, (1) an Angstroém pyrheliometer, and (2) 
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an Abbot actinometer, which will be used in connection 
with a Pickering polarimeter for measuring the percentage 
or sky polarization. These instruments have been compared 
with the apparatus employed by Mr. H. H. Kimball, of the 
Weather Bureau, in his series of radiation observations now 
covering more than two years, and the eclipse records will be 
standardized by them. It is hoped that observations can be 
made with the globe actinometer on the sea voyage, as a 
connecting link between those made in the United States and 
Europe. 

4. Electrical observations.—The instruments ordered from 
Gunther and Tegetmeyer, Brunswick, Germany, for the 
Mount Weather Observatory, will be available for this expe- 
dition. There are four complete sets of apparatus for measur- 
ing the electric potential (Exner electroscope), four sets for 
counting the number of ions per cubic centimeter of air 
(Ebert aspiration apparatus), and four sets for measuring the 
coefficient of electrical dissipation (Elster and Geitel form). 
These will be used if suitable observers can be secured in the 
time at our disposal. 

5. Kite observations.—A complete outfit of the Marvin kite 
and recording meteorographs will be installed on the U.S. 8. 
Coser, for use on the voyages from Norfolk to Gibraltar, 
and in the Mediterranean to Tunis, and return. An effort 
will be made to secure observations of the temperatures, 
pressure, humidity, wind direction, and velocity in this 
portion of the Atlantic Ocean. The outward voyage will take 
place during the first half of July and the return voyage in 
September. 

The organization of so many lines of work will require 
suitable details of assistants from the ships of the American 
squadron under command of Rear-Admiral Chester, but as the 
officers are well adapted to take up these observations, it is 
believed that there will be no difficulty in executing an im- 
portant part of the schedule as outlined in this paper. 
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Fic. 1—Track of the shadow of the total eclipse of the sun August 30, 1905. 
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FRESHETS, AND THE WINTER FLOW OF 
IN THE STATE OF NEW YORK. 


By Rosert E. Hortrox, Hydrographer, U. 8. Geological Survey. Dated Utiea, N. Y., 
April 18, 1905. 


In a region having a somewhat rigorous climate, as does 
New York, the conditions controlling stream flow in winter 
are greatly different from those pertaining to the summer 
months. 

For summer periods, a knowledge of the depth and distri- 
bution of precipitation and of the temperature, wind, and 
relative humidity, the latter factors controlling evaporation 
losses, are sufficient to enable the run-off of streams during 
different years to be rationally compared and the main causes 
of their differences traced. Such data have been provided in 
the records of the U. S. Weather Bureau. 

In order to reasonably analyze and compare the records of 
a stream for the winter periods of different years, much addi- 
tional data are required which are not a matter of general 
record; for example-— 

(1) Dates between which the soil is frozen. 

(2) Dates between which soil is snow covered. 

(3) Suecessive depths of snow accumulations. 

(4) Dates and general extent to which water surfaces within 

the watershed are frozen. 

(5) A record of the depth and fluctuation of the level of the 
ground water horizon is also desirable in studying 
both winter and summer records. 

Few systematic records of soil temperatures are kept in the 
winter. The date when frost permanently enters and leaves 
the ground can, however, be closely inferred from the air 
temperature records. 

The water equivalent of loose freshly fallen snow is usually 
between one-seventh and one-twelfth. The difference in water 
equivalent between loose freshly fallen snow and compact 
accumulated snow should not be overlooked. The water 
equivalent of the layer of snow lying on the ground late in 
winter is very much greater than that of fresh fluffy snow; 
a fact which may be of some importance in predicting floods, 
although data on this point are surprisingly rare. 

In the accompanying Table 1 the results of a valuable series 
of Prussian experiments are given. These are of practical in- 
terest from the fact that an attempt was made to separate the 
freshly fallen snow from the preceding accumulation. The 
average water equivalent for the total snow cover was found 
to be 15.26 per cent, and for the freshly fallen portion, 8.48 
per cent. The snow cover came and went at frequent inter- 
vals, and in many instances the entire layer was freshly fallen. 
The total depth was usually but a few inches. The results 
probably represent with precision the water equivalent of a 
thin snow cover under the conditions described. 

In Table 2 are given the results of experiments made in 
the New England States, chiefly in the years 1903 and 1904. 
In genéral, the water-snow ratios for different localities agree 
closely for the same dates. 

The winter of 1903-4 was one of unusual and continued 
cold in New York and New England. The snowfall was very 
heavy and there was little rain and very few thawing days 
from December 1 to March 25. 

In Table 3 are shown the results of a series of experiments 
made by the writer at Utica, N. Y., in the winter seasons of 
1903-4 and 1904-5. 

A level sodded plot in a city park was selected over which 
the snow was found by trial to lie quite uniformly. Large 
deciduous trees surround but do not overshadow the plot, 
near the center of which, and at successive points, a tin tube 
about three inches in diameter was thrust vertically downward 
and a cylinder of snow obtained, whose equivalent water 
depth was accurately determined by weight. A sample was 
taken each Monday to correspond with the weekly snow re- 
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TABLE 1.— Water content of snow, Potsdam, Prussia, reduced to English 
units by Robert E. Horton.' 


Old snow Fresh snow | | Old snow | Fresh snow 
cover. cover. cover. | cover, 
Date. | Date. 
| Water Water Water Water 
Depth. | ratio, | DePth.| | Depth. ratio, Depth. 
(1) (2) | (3) (4) | (8) | (1) (2) (3) (4) (5) 
1896. Inches. | Inches. 1897. Inches, Inches. 
Jan. 1....| & 54 0.17 0.75 0. 08 Feb. 4... 8. 267 fg 
Jan. 3...) 3.07 Feb. 7 10.236 . 2.76 0.11 
Jan, 5....| 0.87 Feb. 8 11. 811 0.18 3. 86 0.14 
Jan. 9....| 1.87 0.27 0.45 0.04 Feb, 18 6. 968 
-| 2 0.197 0.10 0. 197 0.10 
le 2. 0. 787 0.10 0. 787 0.10 
12 1.417 0, 06 1.417 0. 06 
6. 0.236 «(0.236 10 
0. 984 0.11 0. 984 0.11 
4.33 | 008 (21.50 |....... 
2.59 | 620 679 6.09 
1.30 «0.18 1.30 0.13 
0.394 016 0.39 0.16 
0. 68 0.22 0.63 0,22 
. 3.35 | 018 3.35 (0.18 
be 2. 0.197 0. 08 0.197 0. 08 
feb. 19...) 0. ar. 0.59 | 0.05 059 0.05 
Feb, 28. . 0. 28 0.08 0. 28 0. 03 Mar. 23° 0, 197 0.04 0.197 0.04 
Mar. 92.../ 0.79 0.12 0.79 0.12 Mar. 27? 0.118 O15 
Mar. 132...) 0.08 0.31 Dec. 112 0.366 06.06 «0.866 0.06 
Nov. 292... 0.20 0.10 0. 20 0.10 Dec, 14 3. 540 0.09 0. 906 0. 05 
Nov. 30.... 0.47 0.10 0.16 0.12 Dec, 18 5.710 0.13 0. 590 0.17 
Dee. 16.... 1,18 0.07 1,18 0. 07 Dee, 25 6.100 0.14 0. 906 0. 06 
Dec. 26.. 0. 59 0.04 Dec. 27 7. 240 
1897, Dee. 31 3. 740 
Jan. 102... 0.315 0. 08 0.315 0.08 1900. | 
Jan. 11.... 0.315 Jan. 1 2.16 
Jan. 12.... 0.197 | 2 eo Jan. 12° 0. 67 0. 038 0. 67 0. 03 
Jan. 15.... 0, 827 0. 20 0.708 | 0.08 Jan. 15 0.71 0.045 0.32 sanenie 
Jan. 16.. 1. 496 0.12 0. 551 0. 03 Jan. 18 1. 22 0113 016 0. 125 
Jan. 17.... 0.984 9. 50 0.064 0.65 0. 091 
Jan. 22.... 0.0236 0. 08 0.0236 08 Feb. 9 3.74 
Jan. 23.... 1.574 0.07 1,42 0.07 Feb, 12 7. 68 0.152 6,28 0.075 
Jan, 24....' 3.740 Feb, 15 &. 47 6.180 0.20 0.105 
Jan. 25.... 6.300 9.09 3.038 0.07 Feb. 19 6. 30 
Jan. 26....| 6.850 |........| 1.90 007 Mar. 22 
1.30 | 0.07 Mar. 5.. 0, 28 0.20 0. 100 
Jan. 28.... 9.645 0.12 2. 36 0. 08 Mar. 19°. 0. 32 0.182 0.32 0.19 
1.61 | 0.10 Mar. 232. 0.12 0.067 0.12 0. 0067 
Jan. 30.... 9.606 0.14 0.906 06.07 
Feb. 1....| 780 tens Average. |. --| 0.1526........) 0.0848 
Sey 1.22 | 0.18 


1 Ergebnisse der Meteorologische Beobachtungen, Kénigl Preuss. Meteorologische Insti- 
tut, 1896-1900. Berlin. 
2Old snow cover melted and new one formed since preceding record. 


TABLE 2.— Water equivalent of snow. Results of observations under the 
direction of N. C. Grover, made in New England during 1903-4. Com- 
piled by H. K. Barrows, December, 1904. 


Ratio Inches of 
epth o yater show per 
Date. anew. equivalent. water depth | ‘inch Of Locality 
snow depth. water, 
1900. Inches. Inches. 
March 17 ..... 38 10. 49 0. 276 3.62 Rumford Falls, Me. 
March 31...... 20 9. 84 0. 492 2. 03 ”. 
1903. 
March 1. ..... 19 6.12 0. 322 3.10 Do, 
March 19...... 10 4. 60 0. 460 2.17 Madison, Me. 
10 8.00 0. 800 1.25 Jackman, Me. 
1904. | 
January 29.... 15. 75 2. 35 0. 149 6.71 Upper Dam, Me. 
February 2.... 28 6,20 | 0. 221 4.53 Jackman, Me. 
February 3.... 24 5.12 0. 213 4.69 Bartlett, N. Ho 
February 4... 20 4.16 0. 208 4.81 The Forks, Me. 
DO 16.5 3. 25 0.197 5.08 Bretton Woods, N. HH. 
February 5.... 24 7.00 0. 292 3.42 Danforth, Me 
28 6.54 0. 233 4.29 Oquossoe, Me. 
February 6.... 22 6. 70 0. 305 3.28 North Woodstock, N.H. 
February 7.... 27 4. 08 0. 149 6.71 Chesuncook, Me.* 
February 8... 20 5. 20 0. 260 3.85 Upper Dam, Me. 
February It... 20 5. 92 0. 296 3.38 Roach River, Me. 
February 26... 32 4. 83 0.151 6.62 Madison, Me. 
February 29... 18 4. 33 0. 240 4.17 The Forks, Me. 
March 7....... 22 2. 00 0. 091 10.99 Bretton Woods, Me. 
March 8...... | 24 6. 20 0. 258 3.88 The Forks, Me. 
18 5. 30 0. 294 3. 40 Do. 
March 10...... 18 5. 89 0. 327 306 Bartlett, N. H.3 
March 11...... 12 1, 20 0. 100 10.00 Chesuncook, Me. 
14 1.32 0. 094 10. 64 Do. 
16.5 1.44 0. O87 11.49 Do, 
April 18 10 4. 30 0. 430 2. 32 Do. 
April 20....... 9 3. 54 0. 394 2.54 The Forks, Me. 


1 Two inches of ice. *Light, frosty substance. ‘Snow, ice, and crust. 
Depth of snow not given. 


4Grant farm. 


| 
| 

| 
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TABLE 3.— Water equivalent of accumulated snow on ground at Utica, N. Y. 
Observed by Robert E. Horton. 


Inches 


Date. pom on Condition. water depth 
ater depth. ine 
g snow depth. | water. 

1903. Inches. Inches. 
December 16... ........ 2. 260 0.180 5. 57 
December 21........... 2.77 0. 254 3. 94 
2.64 0. 220 | 4.55 
December 31........... 2.39 0. 202 4.96 

1904. 
3. 52 0. 186 | 5. 39 
January 11............ 3. 56 0. 274 | 3. 65 
3. 65 0.192 | 5. 20 
| 5. 28 0.251 3. 98 
6. 165 0. 342 | 2. 92 
February 15........... 6.42 0, 292 | 8. 42 
February 22.......... 6. 67 0. 333 | 3. 00 
February 29 ... ...... 6.04 0.275 3. 64 
6.04 0. 287 3. 48 
7. 42 0. 413 2. 42 
4.52 | 0. 301 3. 82 
A. 4.67 | 0. 260 2.78 
5. 92 0. 408 2. 45 
March 25........ 1, 65 0. 300 3. 33 

1904. 
November 29.......... 2.75 | Dry, loose ..... 0.25 | 0.09 11.11 
December 5............ 0.125 0. 125 8. 000 
December 12........... 0. 25 0.09 11,11 
December 19... . ..... 0. 564 0. 125 8. 000 
December 27........... 0.75 | Ice.... 0. 189 0. 252 3. 968 

1905. 
January 3....... aan 5.0 Dry, light....... 0. 628 0, 126 7. 936 
1, 635 | 0, 242 4. 152 
January 23............ 2.25 Dry, ice bottom. 0.25 | 0.11 9. 09 
January 30...... .... 6 1,131 0,188 5. 319 
February 6 .......... 10 a eee 2. 389 | 0. 238 4. 201 
February 13........... 19.25 Dry, settled..... 3. 272 | 0.171 5. 847 
8. 272 | 0. 226 4.424 
February 28...........| 12 3. 183 0. 265 3. 77% 
10.25 | Damp........... 2. 893 0. 282 3. 46 


TABLE 4.— Water equivalent of accumulated snow at Hancock, N. Y. 
D. B. Van Etten, Observer. 


Inches 
| Aceumu- Ratio, 
Date. | lated | Water. | water | ae 4 
snow. | show. | water 
1905, Inches. | Inches, 
+2. 0. 42 0. 168 5. 952 
OR 18 2. 93 0.163 | 6. 134 
10 2.45 0, 245 | 4. 081 
9 2.40 0. 267 | 3. 745 
5 1, 30 0. 260 | 3. 846 
1.35 0.338 958 


| | 


TABLE 5.— Water equivalent of accumulated snow, at Graefenberg reservoir, 
near Utica, N. Y. R. O. Salisbury, Observer. 


| | | 
Accumu- | | Ratio, | Inches 


Date. lated | Water. | water 
snow, snow. water. 

1904. | Inches. | Inches. 
| 3. 75 0.35 0. 093 10. 75 
| 9.0 1,14 0. 123 8. 130 
4.5 0,81. 0.18 5. 555 

1905. 
| 85 0.87) 0.249 4. 016 
8.5 1, 98 0. 233 4. 291 
7.0 | 1. 88 0.27 3. 708 
ap 85 | 2. 38 0.28 | 8. 571 
| 10.0 2.61 0.261 | 3. 831 
17.0 5. 06 0. 295 | 3. 389 
20.0 5. 97 0. 298 3. 355 
22.0 6. 25 0. 285 3. 508 
22.5 7. 30 0. 325 3. 076 
14.5 4.88 0. 336 2. 976 
8.5 3. 37 0. 397 2. 518 


ports of the U. S. Weather Bureau, and the actual depth of 
snow was also measured. 

These measurements show nearly a continuous increase in 
the water equivalent of a foot of accumulated snow as the 
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season advanced, and in general, an increase in depth of the 
snow layer was accompanied by an increase in the water 
equivalent per unit depth. 

The heavy snow accumulation lying on the ground in 
March, 1904, was found to consist of strata of snow of vary- 
ing compactness, nearly always with a half inch or more of 
nearly solid ice at the bottom, which should not be omitted 
in measuring. Measurements taken immediately preceding 
and again following a moderate rain, showed that the total 
rainfall had been added to the snow. The depth of the layer 
settled considerably as a result of the rain, so that the 
measurement taken just afterward showed the maximum snow- 
water ratio. 

Similar records obtained at two other stations in New York 
during the winter 1904-5, are given in Tables 4 and 5. 

All records indicate that for the heavy and persistent snow 
accumulations occurring in New York and New England a 
progressive growth in the water equivalent per inch of snow 
on ground will usually take place as the season advances due 
to compacting by wind, rain and partial melting, and to the 
weight of the superincumbent mass on the lower layers. 

The water equivalent of compacted snow accumulation is 
commonly between 4 and { or at least double that for freshly 
fallen snow. It is believed that the water-snow ratios de- 
termined in one locality will apply approximately to any other 
locality where the temperature, depth of snow cover, and 
length of time it has lain on the ground are about the same. 

The depth of snow on the ground at the end of each week, 
for about twenty-five stations in New York, is given on the 
snow and ice charts of the U. S. Weather Bureau. 

Utilizing the water-snow ratios for Utica, a map has been 
prepared showing by isohydral lines the depth of water stored 
on the ground December 31, 1903, throughout the State of 
New York, representing precipitation during the calendar 
year 1903, but which became available to feed the streams dur- 
ing 1904. See fig. 3. 

A very large percentage of accumulated snow subsequently 
appears as run-off in the stream, and it will be seen at once 
that in this locality the difference in water held on the ground 
as accumulated snow at the beginning and ending of any 
year, may be several inches; an important disturbing element 
in any attempt to correlate precipitation and flow of streams 
by calendar years. 

The estimated average depth of water stored on the ground 
surface in New York in the form of snow, December 31, 1903, 
was 2.15 inches. On December 31, 1904, a large portion of the 
State was bare, while there were from one to eight inches of 
loose, dry snow elsewhere. It appears that about two inches 
of precipitation was thus added to the available supply for 
streams during 1904. As this water nearly all appears as 
run-off, it would cause an increase of one and one-half or two 
inches, or five to ten per cent in the run-off for the calendar 
year 1904 in excess of the amount resulting from the contem- 
poraneous precipitation. 

The agreement between the weekly precipitation measured 
as melted snow and the increment of accumulated snow is not 
very close. This may be for the reason that an ordinary rain 
gage does not properly register snowfall, or because the accu- 
mulated snow was of necessity measured in a protected place, 
whereas rain gages are usually exposed in the open. At 
Graefenberg reservoir, for example, the accumulated snow is 
measured in an opening in a small grove, while the precipita- 
tion is measured in an adjoining open field fully exposed to 
the wind, where the ground is nearly always bare. In Janu- 
ary, 1905, the snow accumulated in the grove increased 1.74 
inches. The total precipitation was 1.76 inches. In Febru- 
ary, 1905, the snow storage increased 4.69 inches in the grove 
while the measured precipitation was only 0.54 inch. In gen- 
eral, however, the total precipitation is in excess of the snow 
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Fic. 2.—Winter meteorological conditions, Starch Factory Creek near Utica, N. Y. 


May, 1905. 


storage, indicating a loss from the snow on ground through 
evaporation. 

In conjunction with the meteorological records at Graefen- 
berg reservoir, a weir was erected and a careful record kept 
of the flow of Starch Factory Creek. Referring to the diagram 
(fig. 2) it will be seen that during the period from December 
1, 1903, to February 7, 1904, the temperature was almost con- 
stantly below 32°. There was no precipitation as rain, and it 
thawed but little. This being the case, the interesting con- 
clusion arises that during this period of 69 days the entirs 
supply to streams in this locality must have been from ground 
water, or lake or marsh storage, or from these sources combined. 

There is no lake or marsh storage in this catchment basin. 
The snow cover in a very close winter season effectually cuts 
off all surface run-off into streams. Such a period affords 
therefore, in a basin without lakes or marshes, a ready means 
of determining the inflow to the stream from ground water. 
With this end in view, a record of the ground-water level in 
wells is also kept. 


ra 


Fie. 3— Estimated water equivalent of accumulated snow on ground 
at points in New York State, winter of 1903-4. 


The method of studying ground water is outside the scope 
of this paper. It may be mentioned in passing, however, that 
the winter season of 1903-4, occasioned the lowest known 
volume of flow in many New England streams; the cause, as 
above outlined, being the shutting off of the surface inflow 
from lakes and precipitation. 

Fig. 2 clearly shows that the stream flow did not respond 
even to heavy precipitation (snowfall) at any time covered by 
the diagram, unless the temperature was above 32°. It ap- 
pears that the winter flow of such a stream is much more 
nearly a function of the temperature than of the precipitation. 
The lack of direct relation between precipitation and run-off 
during the spring freshet season is even more marked, con- 
firming the proposition that during the season of snow storage 
there is no direct relation between monthly precipitation and 
contemporaneous stream flow, inasmuch as water may be 
carried forward from the earliest snowfall to the spring 
freshet, in the form of surface storage. As a rule, any rise of 
temperature above 32° is accompanied by rise of the stream 
and by a diminution of the snow storage. 

The lack of direct relation between precipitation and run- 
off during the winter season is further illustrated by the data 
given in Table 6, prepared from gagings under the writer’s 
direction. The figures show the percentage relation between 


run-off of each month and the actual precipitation for the 
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same month during the severe and snowy winter of 1903-4. 
Only a few cases are given out of a much larger number of 
observations. 

On West Canada Creek area a precipitation of 10.61 inches 
in December, 1903, was accompanied by a run-off of 1.31 
inci_s, or 12.35 per cent. In April, 1905, the same stream 
yielded 12.26 inches run-off, the contemporaneous precipita- 
tion being 3.72 inches, or less than one-third the run-off. 
The run-off continued in excess of the contemporaneous pre- 
cipitation during two, three, or four months in the spring of 
1903-4. In seasons of less snowfall the duration of the 
season of excess of run-off over precipitation is shorter, but 
the run-off invariably exceeds the rainfall during one or two 
spring months. This is illustrated by Table 7 giving the 
monthly precipitation and run-off of Mohawk River at Little 
Falls, N. Y., during several winter periods. 


TABLE 6.— Comparison of winter precipitation and run-off, winter of 1903-4. 
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‘| Current meter | Rugged, wooded 


Twin Rock, N. Y. 
Dolgeville, N. Y. 
Platisburg, N. Y. 


West CanadaCreek. 
East Canada Creek. 


Saranac River. 


364 

256 | Dam and mill Rugged, semicleared 
624) Dam aud mill |) Weoued, many lakes. 


Reel’s Creek. Utica, N. Y Weir. eae us, sodded, 
no lakes 
Chenango River. Binghamton, N. Y. 1534 | Currentmeter | Rolling, mostly 
cleared, no lakes. 
Susquehanna River..| Binghamton, N. Y. 2400 | Current meter,| Rolling, mostly 
cleared, few Jakes. 
Catskill Creek, South Cairo, N. Y. 263 Currentmeter.| Precipitous, rocky, 


mostly wooded. 


Oneida River. Screeppels Bridge,N.Y.| 1313 | Currentmeter | Flat, large lake area, 
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TABLE 6, Cont’ D.— Percentage of rainfall appearing in stream as run-off. 
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December, 1908 12.35 73.2 39.2 29.1 43.6) 115 | 83. 47 
January, 1904... 29.47 38.0 34.1 19 61.4 84 |) (98 40 
February, 1904. 36.34 35. 0 54.1 25 183.6 207 | 228 102 
March, 1904.... 162.1 82.7 | 233.7 296 281 162 | 197 166 
April, 1904..... 329.6 255. 113.2 298 152 78 97 224 
May, 1904...... 189.2 154.3 116.2 48.7 | 50. 60.7 44.5 165 


TABLE 7. - Comparison of winter precipitation and run-off, Mohawk River at 
Little Falla, N. Y.  Drawnage area, 1306 square miles. Depths are in 
inches for the whole catchment area. 


1898-9. 1899-1900, 1900-1901. 1901-2. | 1902-3. 1903-4 
November. . . 4.72 2.46 | 2.84 1.45 6.96 3.30 4.42 98/931 | 221) 2.63 1.46 
December... 4.20, 1.74 4.09 | 2.69 3.48 2.85 4.91 8.47 | 4.38 2.95 4.52 1, 32 
January..... 2.83 | 2.35 | 4.02 | 4.86 3.09 | 1.58) 1.50) 1.27) 3.47 | 1.90 4.16) 1.20 
February.... 2.56 | 1.19 3.93 | 5.08 | 2.37 | 0. 89 4.08 0.94 | 3.08 2.87 2.91 1, 88 
5.27 3.32 6.12 | 2.18 | 3.15 4.02 4.22 8.44 5.88 9.54 3,21 5. 07 
ar 2.03 | 6.92 | 1.49 6. 95 8.18 | 6.06 | 804 | 3.00 | 218 3.56 43.28 7.01 


During the winter season, when the soil surface is frozen and 
covered with snow, the flow in streams is comparatively steady. 
The wide variations appearing in the percentages of Table 6 
for the months of December, January, and February are chiefly 
due to the varying precipitation during the different months. 


| 


There are a number of considerations in addition to snow 
storage which may tend to increase the apparent rainfall run- 
off ratio during the winter season. 

(1) The stream gagings may be in excess, due to the accu- 
mulation of ice on dams or in streams, causing backwater. 
This is not true in the cases observed in April and May, and 
it is believed it does not materially affect any of the results 
here given. 

It will be noted that gagings made by different methods, 
weirs, dams, mills, and by current meter, all lead to the same 
result, namely, the measured run-off during the winter season 
nearly equals and sometimes for several months exceeds the 
measured precipitation at nearby stations. 

(2) The ground-water level is nearly always drawn down 
considerably in the course of a long, cold winter; hence, there 
should be added to the possible supply to the stream from 
direct precipitation the amount drawn from ground-water stor- 
age during the winter. In the case of areas like those listed 
in Table 6 it is not very large, probably not more than one or 
two inches, as a maximum. 

(3) Regarding the measurement of winter precipitation, the 
U. S. Weather Bureau stations are mostly located in the val- 
leys and at other than the highest elevations. The measured 
precipitation, even if correctly determined at these stations, 
would probably be somewhat deficient, as precipitation increases 
with altitude in many localities. 

(4) The measurement of snowfall by catching it in a rain 
gage, in the same manner as rain, is likely to give deficient 
results inasmuch as the rain gage offers an obstruction and 
deflects the air currents. The snowflakes, owing to their 
small specific gravity, as compared with raindrops, do not enter 
the mouth of the gage, but are diverted to the side or carried 
over by the wind. This source of error is aggravated by the 
fact that nearly all the U. S. Weather Bureau rain gages are 
at considerable distances above ground and mostly in very 
open locations fully exposed to the wind.' 

(5) As to distribution of snowfall, even though the snowfall 
were correctly measured at the points where the U. S. Weather 
Bureau stations are located, it can easily be seen that the 
results might not represent correctly the average snowfall 
even in the immediate locality. This was graphically illus- 
trated at a rain-gage station in the Mohawk Valley last win- 
ter. The gage in question was located in the open, surrounded 
by cultivated fields. With some precaution the depth of snow 
which actually fell in the immediate vicinity of the gage was 
determined with fair accuracy. At no time in winter did the 
snow on the ground near the gage accumulate to a depth ex- 
ceeding about one foot. The adjacent country comprises 
deep valleys occupied by streams, patches of woodland, and 
also clearings similar to that containing the gage. In the 
woodland and valleys within one-fourth mile of the rain gage, 
snow accumulated to a depth of three or four feet; thus it will 
be seen that the snowfall measured in the clearing, under 
conditions similar to those existing at many U. S. Weather 
Bureau stations, would represent very much less than the 
average of the entire region, including the woodland, valleys, 
and clearing, although it might be quite accurate as regards 
the snow that fell on the clearing itself. 

With regard to the question whether the existing rainfall 
stations truly represent the average precipitation on the drain- 
age basins, it may be said that the summer season rainfall- 
run-off ratios for these streams conform closely to existing 
notions, and it appears that the effect of this error, if any, is 
greatly exceeded by the other conditions described. 


: For a number of years past the Weather Bureau has entirely disre- 
garded gage measurements of snowfall whenever there was reason to 


believe that the gage was not collecting the full amount of fall. At such 
times measurements are made in some level place where it is apparent 
that an average depth can be obtained.— H. C. F. 


MONTHLY WEATHER REVIEW. 


May, 1905 


The maximum flood discharge on northern streams may 
result chiefly from melting snow, accompanied by more or less 
rainfall. 


TABLE 8.—Melting-snow freshet, March, 1904; yield of amall catchment 
areas near Utica, N. Y. 


| Duration of freshet. | 
es | So 
| | | Sek 
Stream. See | cts 
| | Frm— | To- | « | 
| BF | |e | 58 
| |& | 
| | Inches 
Starch Factory Creek........... 3. 40 | see 22, ao . 29, | 7 33. 33 8. 67 
§$March 24,) )March 29, 
Sylvan Glen Creek | 1.18 2.55 


Table 8 shows the run-off of Mohawk River and a nuunber 
of its tributaries in March, 1904, during the melting-snow 
freshet. None of these streams have lake storage. The con- 


temporaneous rainfall is shown in Table 9. 
TABLE 9.— Precipitation during spring flood, 1904, upper Mohawk River 
catchment area. 
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Date. 


March 23. . 0.71 0. 


| 0. 08 0. 35 0. 45 0.15 
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to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 
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Die Fortschritte der Physik im Jahre 1903 dargestellt von der Deut- 
schen Physikalischen Gesellschaft. v.p. 8°. Braunschweig. 1904. 

Hale, George E{llery}. 

The Solar Observatory of the Carnegie Institution of Washington. 
Contribution from the Solar Observatory, Mount Wilson, Califor- 
— No. 2. Carnegie Institution of Washington. 22 pp. 8°. n. p. 
n.d. 

Hamburg. Deutsche Seewarte. 

Aus dem Archiv der Deutschen Seewarte. XXVII. Jahrgang. 1904. 
4°. Hamburg. 1904. 

Holland. Koninklijk Nederlandsch Meteorologisch Instituut 

Jaarboek. Vijf-en-vijftigste jaargang. 1903. a. Meteorologie. b. Aard- 
magnetisme. f°. Utrecht. 1904-05. 

Observations Néderlandaises pour les études internationales des 
nuages en 1896-1897. f°. Utrecht. 1904. 

Lightning Research Committee. 

Report, with preface by Sir Oliver Lodge. (Extract from the Jour- 
nal of the Royal Institute of British Architects, Third series, v 
XII, No. 13.) Pp. 425-428. 

Liverpool Geographical Society. 

Transactions aud thirteenth annual report of the council of the 
Liverpool Geographical Society for the year ending December 31, 
1904. 94 pp. 8°. Liverpool. 1904. 

Norway. Norske Meteorologiske Institut. 

Nedboriagttagelser 1 Norge udgivet af det Norske Meteorologiske 

Institute. Aargang X, 1904. xvii, 133 pp. v. p. f°. Kristiania. n.d. 
Observatorio Astronomico Nacional de Tacubaya. — 

Anales de meteorologia Mexicana. Observaciones meteorolégicas 
practicadas en el Observatorio Astronomico Nacional de Tacubaya 
y en algunas otras estaciones Mexicanas durante el afio de 1896. 
vili, 224 pp. f°. Mexico. 1905. 

Philippine Weather Bureau. 

Annual report of the Director of the Philippine Weather Bureau for 

the year 1903. Part 1. Hourly observations of atmospheric phe- 


nomena at the Manila Central Observatory, 1903. 158 pp. 4°. 
Manila. 1905. 
Pfister, Carlo. 
I venti rotatori nei mari della Cina e del Giappone. (Revista Marit- 
tima. Estratto dal fascicolo de maggio, 1904.) 11 pp. 
Quervain, A[lfred] de. 
Tafeln zur barometrischen Héhenberechnung nach A. Angot. Er- 
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weitert und mit deutschem und franzésischem Text versehen von 
A. de Quervain. (Beitriige zur Physik der freien Atmosphiire. 
Separat-Abdruck aus Band 1, Heft. 2.) Pp. 68-89. 

Saxony. Kénigliches =Achsisches Meteorologisches Institut. 

Wetterbericht. |Daily.] 8°. n.t. p. 

Servia. Observatoire Central de Belgrade. 

Bulletin mensuel de l'Observatoire Central de Belgrade. Année 
1903. Resultats annuels. Vol. II. Par Milan Nedelkovitch, Direc- 
teur d Observatoire. v.p. f°. Belgrade. 1904. 

Smithsonian Institution. 

Annual report of the Board of Regents of the Smithsonian Institu- 
tion, showing the operations, expenditures, and condition of the 
Institution for the year ending June 30, 1903. Report of the U.S. 
National Museum. xv, 646 pp. 8°. Washington. 1905. 

Southport. Fernley Observatory. 

Report and results of observations for the year 1904. By Joseph 
Baxendell, F. R. Met. 8., Meteorologist to the Southport Corpora- 
tion. 30 pp. 8°. Southport. 1905. 

Treadwell, F[rederick] P{earson]. 

Analytical chemistry. Translated from the second German edition 
by William T. Hall. Vol. I. Qualitative analysis. x, 466 pp. 8°. 
New York. 1905. 

Udden, Johan August. 

On the cyclonic distribution of rainfall. (Augustina Library Publi- 

eations. Number 4.) 21 pp. 4°. Rock Island, Ill. 1905. 
Voeikov, Aleksander Ivanovich. 

Die Isothermen im westlichen tropischen Sud-amerika. (Separate 
reprint from Met. Ztsehr. Bd. 20.) Pp. 57-58. 

Klima und Féhne der Dinemark-Insel, Secoresby-Sund. (Separate 
reprint from Met. Ztschr. Bd. 18.) Pp. 5-10. 

Nachtrag zu den Problemen der Bodentemperatur. (Separate re- 
print from Met. Ztschr. Bd. 21.) Pp. 399-408. 

Probleme der Bodentemperatur. Typen ibrer vertikalen Verbrei- 
tung. Verhiltnis zur Lufttemperatur. (Separate reprint from 
Met. Ztschr. Bd. 21.) Pp. 50-62. 

Probleme des Wiirmehaushaltes des Erdballs. (Separate reprint 
from Met. Ztschr. Bd. 20.) Pp. 49-53. 

Referate iiber russische Forschungen auf dem Gebiete der Meteor- 
ologie. (Separate reprint from Met. Ztsehr. Bd. 20.) Pp. 451-458. 

Die Resultate der Karaboghaz—Expedition. (Separate reprint from 
Met. Ztscher. Bd. 20.) Pp. 54-57. 

Das sommerliche asiatische Luftdruckminimum. (Separate reprint 
from Met. Ztschr. Bd. 21.) Pp. 502-510. 

Temperatur der untersten Luftschicht. (Separate reprint from Met. 
Ztschr. Bd. 21.) Pp. 49-50. 


Wenz, simile. 
Parti que l'on peut tirer, dans plusieurs branches de la science, du 


cerf-volant enlevant des appareils. (Extrait des Comp. rend. 
Assoc. France. 1904.) Pp. 551-559. 


THE RAINFALL OF THE DRAINAGE AREA 
OF NEW ORLEANS, LA. 


By F. 8. Suteips, Secretary of the Drainage Commission. Dated New Orleans, La., 
January 31, 1905. 


I beg to transmit copy of the record of precipitation at the 
various rain-gage stations connected with the Drainage Depart- 
ment of the Sewerage and Water Board of the city of New 
Orleans, La. 

I trust this record will be of some service, as the records 
are very carefully kept by means of up-to-date gages and by 
careful compilation of the information obtained therefrom. 
We conceive that this record is more comprehensive for the 
entire city than that of any one station, due to the fact that 
the increase in area covered by the various gages gives a more 
accurate basis on which to make calculations. 

As the seasonal meteorological conditions during the past 
few years have shown great variations (the total rainfall of 
36.62 inches in 1899, 64.1 inches in 1900, 37.93 inches in 1902, 
and again 50.71 inches in 1903), the tables should be of great 
interest to those who take note of such matters. 

The Drainage Commission, from the date of its inaugura- 
tion, established six rain gages, one at the Dublin Station, 
back of Carrollton, another at Audubon Park, one known as 
the “Jefferson,” on Napoleon avenue, another at City Hall, 
another in Algiers, and another at London avenue, in the 
lower portion of the city. Daily reports are received from 
these rain gages, from which Table 1 is compiled. The 
locations of these gages are shown on the accompanying 
chart, fig. 1, by small black square dots and distances from the 


| 
| 


205 


(240 “WT MIN 


BANIONS 


WILSAS J9VNIVUG 
DNIMO 


MOAN 


< 
4 
| > 
oF 
of? 4 
o — 
} z2 
} 
S fp 
fa 
z 4 
9 
a 4 > 
> 4 
r 
GL 
is “punosd daoqe jo 
& 
. 
¥ 


| 
| 
S wy 
/ 
a. 
< 
= 
/ 
| 
| 
| iT AQ)’ 
\\\ | 
\\\\ | 
\\\ | 
| 
Al 
fal 
\S 
| | | 
| | 
} 


206 MONTHLY WEATHER REVIEW. 


City Hall are shown by heavy black circles. As shown in Table 
2, the average of these six stations gives the authentic rainfall 
of each month for the city. 


TABLE 1, —1895. 


Months. Dublin. | Park. Jefferson, Hall. | Jackson. London, 


January........ 7. 83 7.90 7. 29 7.56 7.08 8, 22 
February....... 4.71 4.71 4.22 4.35 4.75 4.73 
3.78 3.78 3.51 3.47 3. 64 3. 65 
April. 2.75 2. 56 1,97 2. 46 2. 68 2.45 
BP ccavescccces 9. 83 11.77 11, 62 9.04 9. 47 10. 52 
June.. 12.14 11,40 12.38 8. 35 8.04 7. 68 
July... 6, 78 6. 88 8. 08 7.24 6. 67 6.14 
caces 6.07 6. 35 7.31 5.73 8. 96 8, 25 
Seyrember...... 1.97 2. 82 2. 52 1. 96 215 1.43 
October. ....... 1,29 1.42 1, 21 1, 22 1, 58 1,23 
November...... 0. 59 1,25 0. 69 0.74 1. 07 0.90 
December. ...... 5, 25 ‘47 4.49 4.28 44 

1896. 
January........ 2. 44 | 2. 68 2. 68 2. 64 2.15 2.51 
February 3.23 2.93 8. 02 2.82 3.49 2. 95 
March 4. 38 5.77 | 6.61 | 5.24 5. 60 4.06 
April 2415 2.51 3. 20 4. 65 3. 26 3.48 
May 2. 89 | 1.55 2.91 254 240 6. 37 
7. 22 | 10. 43 | 8.12 12.13 10. 28 
3.17 4.33 | 4,20 8, 29 3.138 3. 25 
August ......... 5.00 3.17 | 4.04 3, 32 3.72 5.02 
Septem ber 7.30 4. 20 | 5. 62 5. 38 5. 21 7.11 
October. .....,. 6.08 | 6. 76 | 6. 43 5.89 7.17 7.78 
November. ..... 4.33 4. 05 2. 98 3. 07 4.33 
December. ...... 3.82 3. 65 3. 49 3. 70 3. 08 404 

1897. 
January........ 2. 35 2.59 224 1,07 | 1, 66 2.48 
February.......| 5.06 5. 67 4.56 4% 434 5. 20 
March......... | 5.81 6.04 5.42 5. 25 4.74 5. 08 
ADEE ee | 5. 06 5. 46 5.31 6. 03 5, 88 5. 66 
BY 0.95 | 1, 02 0.72 0. 22 | 0. 20 0. 36 
6.85 7. 56 5.95 5.17 4. 63 7.12 
| 6. 53 2. 88 5. 85 5.51 3. 03 6. 62 
August ......... 4.41 3. 36 2.72 2. 80 2. 73 5.31 
September. ..... 4.45 3.45 2. 75 3. 73 *5.09 3. 64 
October... ..... 4.24 | 3. 67 3. 60 3. 36 3.47 | 4.25 
November......! 3.28 | 3. 04 3. 01 3. 76 3. 22 | 3.01 
December..... . 5.55 5. 36 5.31 4, 82 4.18 5. 30 

| 
1898. 
| | 
January........ 2.18 | 2.24 2.01 1.91 1. 59 2. 06 
February....... 42 8. 40 7.01 6. 70 5. 98 7. 27 
March... 1,20 1, 56 1.50 0.78 1.35 
8. 20 3.50 3. 46 3.04 3. 10 2. 93 
0.00 0. 02 0.17 0. 28 0. 65 
June. 5.09 | 4, 32 3. 00 4, 52 2. 33 2.11 
7. 60 5. 89 7. 09 4. 67 2. 97 5. 
August......... . & 59) 7.13 5. 92 5.79 | 3.09 5. 39 
September. ..... 15. 88 | 18. 16 16, 40 16, 73 11.4 16. 97 
October......... 1.65 | 1.93 | 1, 98 1.21 | 1.17 1.09 
November...... 6.70 7.14 | 6.80 | 6.03 | 4.71 6. 56 
December, ...... 2. 92 | 3.40 | 3. 43 2.96 | 2. 59 | 3. 05 

1899. 
January........ 2.36 2. 68 | 3. 03 2.78 2.17 2. 65 
February....... 3. 88 92 3. 83 3. 53 1.50 3.90 
Mareh.......... 3. 06 3.08 2. 88 3. 00 2.10 3. 24 
1.93 | 1.90 | 1. 30 1.75 1. 46 1.96 
May 0. 09 0.05 | 0.4 0. 20 0. 00 0. 02 
cares 11,12 12. 40 | 9. 85 8. 50 4. 57 | 11.31 
6, 46 6.4 5. 62 5. 46 2. 49 | 7.25 
3. 26 1% 3. 32 2. 42 72.64 4. 46 
September ..... 0.29 | 0. 82 0.49 0. 36 0.44 O44 
October......... 1. 67 1.84 1, 44 0.99 48 3. 05 
November 2.31 2.25 2.10 1.79 *1.85 1,79 

December, ..... 3.15 4.00 3.74 3.17) 93.56 | 2. 
* Algiers from August 1. 

1900. 
January........ 3. 58 | 3. 58 3.78 3.81 4.45 4.05 
February....... 6.04 6. 27 6.17 5. 4 6.11 5. 83 
Mareh..........| 5.11 4.92 87 | 4.20 4.47 4.42 
oS er 13. 23 12. 96 | 11. 69 11. 06 12. 59 12. 3 
3.62 | 8.97 3. 38 3. 07 3. 23 3. 00 
7. 30 7. 33 6, 32 | 5.5 7.41 6. 80 
9. 92 & 21 9. 22 6.79 7.78 8. 61 
August........ 6. 69 | 5. 00 4. 23 4. 63 4.71 4. 62 
September. ..... | 2. 33 | 3. 3.32 | 3.49 4.80 4.01 
October... ..... 1.99 | 1.96 2, 27 | 2.81 3. 66 2. 52 
November...... | 1, 63 1,12 | 0. 98 0.92) 1.41 
6.09 6.77 7. 36 | 6.07 | 6, 22 6. 16 
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1901. 

Months. Dublin. Park. | Jefferson. Hall. | Algiers. London, 
January....... 3.06 | 3.83 3.33 3. 06 3. 30 3.39 
February....... 5.45 5.84 6.49 5.13 | 5. 90 5. 52 
March.......... 4.40 | 3.41 3.17 8. 52 | 4.17 4.17 
8. 65 8.43 7. 37 | 6. 95 6. 98 8.13 
2. 69 0.47. 0. 80 1, 32 444 
2.81 | 3.140 3. 60 3. 80 5.09 2.94 
9.20 | 8.74 | 915 8.73 10, 48 10. 28 
S47 6.34 4.24 4. 88 5.01 
September... ... 3.48 | 3. 96 3.24 3. 36 2.57 2. 80 
October. ........ 3.63) 2.83 | 3. 29 4.07 3. 39 3.31 
November... . 3.16 2. 66) 211 2.19 2. 36 2.72 
December. ..... 4.60 4.91 | 4. 00 3.99 4.00 4. 83 

1902. 
January........ 0.41 0. 76 | 1.06 | . 85 0.71 0. 68 
February.......; 3. 37 3.47 | 3. 92 3. 32 | 3. 59 3.44 
4.07 3. 53 3.13 4.13 
3.25 | 3. 57 3. 48 3. 43 | 3. 38 3. 37 
2.23 1. 35 | 1.54 | 1. 63 1.53 8. 98 
000000 1.56 | 1,26 1. 31 1.45 | 1, 30 0. 37 
1.91 1.75 2.65 3. 69 2.56 2.50 
August .........| 4.65 3.24 3.75 2. 84 | 2. 43 2.34 
September...... 6.4 6.12 5. 28 6.12) 4.50 6. 65 
ee 2.73 | 2. 60 1, 87 1.83 2. 68 2. 54 
November. ..... 3. 43 | 3. 33 3.21 3. 23 3. 39 2. 89 
December... .. 5.40 6.52 | 6.19 5.12 | 5. 78 5.4 
1903. 
January........ 3.95 4.20 4.09 3. 70 4.12 3. 
February.... .. 10. 44 10, 33 9.44 9.21 9. 45 10. 02 
14. 73 8.96 7.9 12. 59 12. 76 13. 68 
0. 45 0. 82 0.79 0. 88 0. 64 0. 38 
1.19 1. 87 1. 76 1.05 1.04 1. 35 
3. 40 4.51 3. 95 3. 60 4.43 3.77 
5. 23 | 5.09 5.98 6. 08 7.97 9. 05 
9.19 5.83 | 4. 92 7. 23 4.32 3. 24 
September... ... 4.01 1. 23 2.11 2. 92 2.31 2.27 
October......... 0, 42 0. 38 0.48 0.91 0. 98 0. 47 
November. ..... 0.29 0.24 | 0.15 0.12) 0. 28 0.17 
December... ..... 3.79 3.90 3.61 3.10 3.14 3. 96 
1904. 
January........ 2.77 3.21 3. 29 3.10 3.65 2. 88 
February....... 1. 52 1. 46 1. 63 1.40 1. 86 1. 68 
4.09 4.7 4.54 3.72 3.49 3. 32 
2. 05 2.18 1.61 1.73 1.61 1. 42 
4.12 3.17 3. 09 4.05 4. 07 4.45 
June. 3. 7 3.57 3. 38 4.61 4.18 3.70 
5, 59 6. 36 5.58 6. 65 8.61 6. 85 
August......... 6.18 5. 72 5. 72 4.34 6, 29 5.18 
September. ... 4.51 3.21 2. 59 2. 93 4.24 3.14 
October. ......../ 0, 82 0.54 1.76 1.20 1.42 1.11 
November... ... 1.67 1.47 1.438 1.50 1.77 1.7 
December. ...... 2. 63 3. 00 2.34 2. OS 232 2.58 
1905. 
January........ 7.37 6. 38 6.37 | 5. 73 5.77 6. 65 
February....... 4.35 5. 25 4.85 4.72 5.09 | 6.01 
March.......... 7.95 | 7.48 6.59 6M 6.93 


Table 2 for December shows the total rainfall at each sta- 
tion and the average at all stations, with a mean total for the 
twelve months, and a comparative showing of the rainfall for 
December for four years, back to 1900, inclusive. It also gives 
a comparison of the average total for the past twelve months, 
1904, with the average rainfall of the same period for the past 
ten years. 


TABLE 2.— Record of precipitation at various stations, for month ending at 
midnight, December 31, 1904. 


Date. Dublin, Park. Jefferson. Hall. | Algiers | London, 
0.18 | 0. 20 | 0. 21 | 0.19 0. 2 0.25 
0.38 | 0.41 0. 49 0.31 | 0. 37 0. 21 
0.02 | 0.01 0.01 0.01 0.01. 
0. 42 0.45 0. 44 0. 45 0. 45 4l 
0.25 | 0.23 0.18 0.19 | 0. 31 
0. 07 0.12 0.12 0. 04 0.05 0.13 
0. 23 0.19 0.13 0. 13 0.13 0. 20 
0. 08 0. 03 0.03 0. 04 
1.05 1.35 | 0.76 0.74 | 0.90 0. 98 
Totals .... 2. 63 3.00. 234 2.08 2.32 | 2.53 
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TABLE 2.—Record of precipitation at various stations—Continued. 
Average of all stations (6) for month of December, 1904........... 2.48 
Average of all stations east of river (5) for month of Dec. 1904.. .. 2.52 
Monthly average of all stations for 1904, 12 months............... 3.25 


Average of all stations for the year 
1904, as compared with averages of 
past four years, 


Average of all stations for the month 
of December, as compared with aver- 
ages of past four years. 


1904 2.48 0.00 1904 39. 05 0. 00 
1903 3.58 — 1.10 1903 50.71 — 11,60 
1902 5. 83 — 3.35 1902 37. 93 + 1.12 
1901 4.54 — 2.06 1901 53. 93 — 14.88 
1900 6. 44 — 3.96 1900 64.10 — 25.05 
Total rainfall for 1904 as compared with average total of past ten years. 
39. 05 0. 00 
Ten years average, 51.55 — 12.50 


The accompanying record of rainfall, Table 3, is the tabu- 
lation of rainfall for the eleven years previous to December 
31, 1904. 

(1) This record shows the monthly rainfall and total for any 
given number of months each year, by reading from left to 
right. 

(2) The total rainfall per annum and the average monthly 
rainfall. 

(3) The average rainfall for each month in any given num- 
ber of years. 

(4) The average total in any given number of months in any 
given number of years. 

(5) The average annual rainfall for any given number of 
years. 

(6) The excess or deficit as compared with ten years aver- 
age, to 1902, inclusive. 


CANADIAN SEISMOGRAPHIC RECORDS. 
By Prof. R. F. Stupart, Director Canadian Meteorological Service. 


During the month of April the seismograph at Toronto 
showed disturbances on eight days and that at Victoria, B. C., 
on nine days. Of these disturbances only that on the 4th was 
pronounced, the others being very small. 

The record of the 4th was that of the great earthquake in 
India, and is well marked on both traces, fig. 1, Toronto, and 
fig. 2, Victoria, but the movement was greater at Toronto. 
The preliminary tremors were registered by both instruments 
at practically the same instant as were also the large waves, 
but the maximum movement was recorded at Toronto about 
three minutes earlier than at Victoria. The duration of dis- 
turbance as registered at Toronto was 3" 25.8", and at Victoria 
3° 26.3". 

TABLE 1.— Register from Toronto, Canada, 
P. T. = preliminary tremors. L.W. = large waves. Time is Greenwich civil time, 


given in hours, minutes, and decimals of minutes; 0 or 24 H = midnight 
Scale value—one millimeter of displacement of outer end of boom =a tilt of 0.67’. 


| pate, | pvt. | Lw. 
No. Com- Com- Max, End. | Duration, Remarks. 
1905. mence. | mence. I 
| tude. 
April 1 1 502) 1 543) 4 400/540 3 25.8 | Moderate, India, 
G71 | BRO 3 220/005, 0 40 Very slight 
thickening. 
S72 | Apetl 16 | 17 SRO]... 17 39.0 0.1 0 7.0 Do, 
578 | April 19 | 13 00.0 14 0.15 1 20.0 Marked and ex- 
tended thick- 
ening. 

574 | April 25 | 17 49.3 | 17 57.1 0.1 0 7.8 Slight thicken- 

ing, Persia. 

gan abruptly. 

S77 | Apeth 17 BG | 17 82.7 6.15 | 0 2.2 Thickening. 

578 | May 9/ 6 58.2).......... 6 58.3 47.8 | 0.90 0 541 

exico. 

579 | May 11/17 85.5 ).......... (18 2.3 0.05 0 448) Minute and ex- 
tended thick- 
| | ening. 

580 | May 12/ 13.8 ).......... 3 0 6.0 thicken- 

ng. 
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TABLE 2.—Register from Victoria, B. C. | 


Scale value—one millimeter of displacement of outer end of boom =a tilt of of 0. 7. 


pate, | | LW. | Max. | 
Remarks, 


No. | Com- Com- Max. End. ~ Duration. 


3 26.3 | Large, began ab- 
ruptly, India. 
6.0 Brief thicken- 


sa | Apri 140 ‘ 90.3) 1 57.1) 4 
584 April 12 | 8 90/01 
sas | April a6 | 17 17 40.8 0.1 
| Apri 19 12 44.6 12 56.0 14 10.5 0.15 | vicke mings, 


587 April 28 | 2B 23.6 |...... 23 82.0 0.15 9.4 Thickenin 


3 
0 
ing. 
1 
0 
588 April24 24 46.3 0 523/010) 60) Very slight 
0 
0 
1 
0 


25.9 | Thiel kenin 


589 April 22 OF 13 9.4 | 13 18.4 04 18.0 


590 April26 6 4.4 6 84°01 By "Slight thick- 


ening 
Brief thickening 


| at intervals, 


May 6 58.6 ).......... 7 26 7 42.6) 0.55 4.0 Very small, 
Mex- 

co, 

1 5.0 Extended and 

| | minute thick- 


| enings. 


503 May 11 17 28.4|......... 


| 
| | 
| 
SUPPLYING MOISTURE IN CONNECTION WITH ARTI- | 
FICIAL HEATING. 
By Mr. G, A. LovELAND, Section Director. 


& 


In the report for April, of the Nebraska Climate and Crop 
Service, Mr. G. A. Loveland, Section Director, writes as fol- 
lows: 


In the absence of more accurate data in the matter of the cost of 
supplying moisture in artificial heating a few estimates have been made 
' from the experience of four winters in supplying moisture to a dwelling 
house. 

J In southeastern Nebraska, with a difference between the inside and 
outside temperature of from 35° to 50° as is usually the case in winter, } 

from 20 to 40 quarts of water should be evaporated daily in a dwelling 

house containing 14,000 cubic feet. Experience has shown that this 

does not increase the relative humidity by more than 10 per cent, nor 

maintain it above 35 per cent in the house, while that of the outside air 

is from 60 to 75 per cent. 

Experience also seems to indicate that the relative humidity inside 
the house should not exceed 40 per cent at the most and probably should 
not exceed 35 per cent in an ordinary dwelling house in winter, else the 
condensation on the windows will be sufficiently great to be very trouble- 
some. However, the increase of 10 percent makes a material difference 
in the feeling of the air. Double windows throughout the house would 
probably allow a decidedly greater increase in relative humidity without 
inconvenience. 

To evaporate 20 to 40 quarts of water would require 43,000 to 86,000 
units of heat (British thermal units) or a very approximate estimate of 
3 to 7 pounds of anthracite coal. 

In actual experience the temperature of the room was maintained 
nearly as high with the added moisture as though it had been dry. 

Certainly the difference did not exceed 2° on the average. The number 

of units of heat required to evaporate the 20 quarts of water, 43,000, 

would be sufficient to raise the temperature of the air in the dwelling 

house, 14,000 cubic feet, 2° and allow for a complete change of air three ' 
and one-half times each hour. This is in excess of the probable number 
of times such change occurs. The slightly additional expense required 
i to increase the moisture in a room is fully compensated by the improve- 
| ment in comfort and health. 
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NOTES AND EXTRACTS. 


METEOROLOGY AND THE TEACHERS OF PHYSICS. 


The forty-second meeting of the Eastern Association of 
Physics Teachers was held Saturday, May 20, 1905, at the 
office of the U. S. Weather Bureau in Boston, Mass., and by 
adjournment at the meteorological laboratory of Prof. R. DeC. 
Ward in the museum of Harvard University at Cambridge. 
At this meeting special attention was given to the teaching of 
meteorology. Mr. J. W. Smith, District Forecaster, described 
the Weather Bureau work. Prof. William M. Davis spoke on 
some problems connected with the circulation of the atmos- 
phere and Prof. R. DeC. Ward discussed Dr. H. Hildebrand 
Hildebrandsson’s views, as follows: 

HILDEBRANDSSON ON THE GENERAL CIRCULATION OF THE ATMOSPHERE. 


Professor Ward discussed Dr. H. Hildebrand Hildebrandsson’s views 
regarding the general circulation of the atmosphere. He spoke of the 
part taken by Doctor Hildebrandsson in proposing a simple scheme of 
cloud classification in 1887, together with Mr. Ralph Abercromby, and in 
bringing about the series of international cloud observations which was 
continued during the so-called international cloud year. With the in- 
creasing number of observations of the direction of cloud movement, it 
has become possible to study much more closely the movements of the 
atmosphere up to heights of five or six miles, and by means of observa- 
tions of the drift of ballons-sondes and of the dust thrown out by volca- 
noes, the direction of movement of still higher currents may be deter- 
mined. Professor Ward summarized the results of Doctor Hildebrands- 
son’s study of the international cloud year observations, and of other 
available records, as set forth in his ‘‘Rapport sur les Observations 
Internationales des Nuages au Comité International Météorologique. I. 
Historique: Circulation générale de l’'Atmosphere’’, which has been 
translated into English by R. G. K. Lempfert and published in the 
Quarterly Journal of the Royal Meteorological Society for October, 1904, 
pp. 317-343. The main points in this discussion are as follows: 

1. In the vicinity of the equator, in the belt of the equatorial calms, 
the upper current is from the east throughout the year. 

2. Above the trades there are anti-trades, from southwest in the 
Northern and from northwest in the Southern Hemisphere. 

3. These anti-trades extend as far as the polar limits of the trades, 
but do not pass these limits. Above the tropical high-pressure belts 
the upper current is from the west, and in these belts the upper current 
descends to supply the trades. 

4. In the temperate zones the atmospheric circulation is a great 
rotatory movement around the pole. The air in the lower strata ap- 
proaches the center of the whirl, while that in the upper strata recedes 
from the center more and more asthe altitude increases up to the great- 
est altitudes from which there are any observations. 

5. The upper strata over the temperate latitudes extend over the 
the tropical high-pressure belts and descend there. 

6. The upper currents from equator to poles, shown in the views of 
the general circulation given by Ferrel and James Thomson, do not exist 
below a level of 10-12 miles, according to Hildebrandsson’s results. 
Hence, he believes that the idea of a vertical circulation between tropics 
and poles must be given up. 

Professor Ward pointed out that the conclusions reached by Doctor 
Hildebrandsson are deduced directly from observation, and that in this 
report Doctor Hildebrandsson distinctly states that he has carefully 
avoided all theories. Many interesting problems remain for future 
study and solution in connection with the general circulation of the 
atmosphere, and Doctor Hildebrandsson’s report is noteworthy as com- 
ing so recently and from so high an authority. 


Professor Ward invited the members of the association to 
inspect the laboratories and to examine the many meteorolog- 
ical charts and diagrams which he uses in his courses and 
which he had kindly laid out for inspection. After viewing 
these, many fine lantern slides of tornadoes and their effects, 
waterspouts, lightning, and other allied meteorological sub- 
jects were shown the members and were commented upon by 
Professor Ward. 


SOUNDING BALLOONS AT ST. LOUIS, MO. 


Under date of February 20, 1905, Mr. A. Lawrence Rotch, 
Director of the Blue Hill Meteorological Observatory, offered 
the following correction to the Editor’s note on page 521 of 
the Monruty Weatuer Review for November, 1904: 


It is there said that ‘‘the aeronauts of the German Meteorological 
Office brought to this country for exhibition a very complete collection 
of balloon apparatus and with this apparatus the officials of the Blue Hill 
Observatory have made a number of soundings’. Asa matter of fact, 
25 rubber balloons, made in Germany, and 8 instruments, made by M. 
Teisserenc de Bort of Paris, which were imported by me and paid for by 
the Department of Liberal Arts of the Exposition, were used in my ex- 
periments. It seems only fair to my colleague, M. Teisserenc de Bort, 
who most courteously supplied me in haste with instruments from iis 
own workshop at cost price, to state that his instruments were used, and 
to acknowledge my indebtedness to the authorities of the Louisiana 
Purchase Exposition at St. Louis, who paid some $1200 in order that I 
might conduct the first experiments in America with ballons-sondes. 
The experiments were continued during January and February At my 
own expense. In the 22 ascensions made, all but one balloon and instru- 
ment were recovered. A more detailed account of the work will be found 
in the journal Science. 


ATMOSPHERIC EXPLORATIONS IN THE TROPICS. 


At the request of the Editor Mr. A. Lawrence Rotch com- 
municates the following items with reference to the meteoro- 
logical expedition to the Tropics now in progress at the joint 
expense of Mr. Rotch and the French meteorologist, M. Ties- 
serenc de Bort. 

Mr. Clayton, of the staff of the Blue Hill Observatory, left Boston by the 
White Star steamer Romanic on June 3 for the Mediterranean. During 
the voyage he will endeavor to obtain observations of the temperature, 
moisture, and wind high above the ocean by flying kites lifting self- 
recording instruments, a method first employed at sea by Mr. Rotch, 
director of the observatory, during a voyage from Boston to Liverpool 
four years ago. At Gibraltar Mr. Clayton will embark on the steam 
yacht Otaria, belonging to M. Tiesserenc de Bort, the French meteorolo- 
gist, who has equipped her for kite-flying. 

At the joint expense of the owner and of Mr. Rotch, the Otaria will 
proceed along the African coast nearly to the equator, and return by 
the Azores, making frequent soundings of the atmosphere by means of 
kites and balloons. The trade winds and doldrums will thus be traversed, 
and it is hoped that the meteorological conditions prevailing above them, 
which are practically unknown, will be at least partially revealed. The 
voyage is expected to last about six weeks. 

A despatch received June 10 from Mr. Clayton at the Azores states 
that during the six days’ voyage of the Romanic thither four kite flights 
were made to a height of five-eighths of a mile or more. Aerial sound- 
ings within the region of high barometric pressure over this part of the 
Atlantic have never been made heretofore and are expected to give 
interesting results. 


ATMOSPHERIC ELECTRICITY. 


The various difficulties attending the measurement of at- 
mospheric electricity and the details of the best methods of 
the present time are briefly mentioned in the English journal 
Nature, May 25, 1905, in an article by Mr. George C. Simpson, 
who concludes as follows: 

These and other difficulties have been so recently recognized and 
overcome that trustworthy results have as yet hardly been obtained, but 
the observations appear to justify the following conclusions: 

(1) The normal potential gradient remains positive to the highest 
point yet investigated (5900 meters by Gerdien), but decreases in mag- 
nitude as the height increases. This points to the lower regions of the 
atmosphere containing a positive charge equal to the negative charge on 
the earth’s surface, so that the globe as a whole is not charged. 

(2) The number of ions in a cubic meter of air is the same at all 


heights. 
(3) Electricity is dissipated more rapidly from a charged body the 
higher it is in the atmosphere, this being, no doubt, due to the greater 
ease with which ions move in rarefied air. 

These results require further verification before they can be accepted 
as final, and it is to be hoped that facilities will be forthcoming for the 
investigations to be followed up in this country. 


APPOINTMENT OF THE SOLICITOR OF THE DEPART- 
MENT OF AGRICULTURE. 

In accordance with General Order No. 85, dated June 17, 
1905, Mr. Geo. P. McCabe has been appointed Solicitor of the 
Department of Agriculture, to take effect July 1, 1905. He 
will act as the legal adviser of the Secretary, and is charged 
with the preparation and supervision of all legal papers to 
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which the Department is a party, and of all communications 
to the Department of Justice, and to the various officers there- 
of, including United States attorneys. He will examine and 
approve, in advance of issue, all orders and regulations pro- 
mulgated by the Secretary under statutory authority. He will 
represent the Department in all legal proceedings arising under 
the various laws entrusted to the Department for execution. 
He will prosecute applications of employees of the Department 
for patents under the terms of Department Circular No. 3, 
1905. His duties will be performed under the immediate 
direction of the Secretary. 

NOTES ON EARTHQUAKES BY WEATHER BUREAU 

OBSERVERS. 

The following items are extracted from the Monthly Meteor- 
ological Reports for May, 1905: 

San Luis Obispo, Cal., Thursday, May 25, 1905. Light 
earthquake, E.-W., 3 seconds duration, at 9" 49" p. m. 

Sacramento, Cal., Friday May 19, 1905. A slight shock of 
earthquake reported to have occurred at 4° 59" p.m. This 
shock was not noticed by the observer. 

Independence, Cal., Tuesday, May 23, 1905. A very feeble 
earthquake shock was felt at this place at 6" 50" p.m. It was 
also noticed at Bishop, Cal. 


STORM WARNINGS AT — TELEGRAPH STA- 
Arrangements have been completed for the display of 
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Weather Bureau storm-warning flags at the following-named 
wireless telegraph stations of the Navy Department: 

Seaveys Island Navy Yard, Portsmouth, N. H 

Thatchers Island, Mass. 

Nantucket Shoal light-vessel, Mass. 

Diamond Shoal light-vessel, off Hatteras, N. C. 

Charleston light-vessel, S. C. 

Mare Island Navy Yard, Cal. 

Yerba Buena, Cal.—Z£. B. G. 


ADDENDUM ET CORRIGENDA. 

Hawaii.—Continued cool and showery weather in most sections during 
month; drought in the Kau district of Hawaii broken during last week. 
Growing cane made good progress, and a few of the plantations finished 
the harvesting of mature cane; preparation of land and planting for the 
1907 crop continued. Rice in all sections ripening with a heavy yield; 
some early rice already harvested in Hawaii and Oahu. The summer 
crop of pineapples had begun to mature, and promised well. Coffee trees 
in leeward section put on an exceptionally fine foliage. Pastures gener- 
ally in good condition during month.—Alex. McC. Ashley. 


Monrarty Wearuer Review for 1904, Vol. XXXII, No. 13, Table 
VII, Hermann, Mo.: Highest water; for “22.7 on July 12”, read 
23.7 on April 27”. Annual range; for “20.7”, read “21.7”. 
Camden, Ark.: Highest water; for “35.2”, read “33.6”. Lowest 
water; for “3.1”, read “2.0”. Annual range; for “32.1”, read 
“31.6”. 


THE WEATHER OF THE MONTH. 


By Mr. Wm. B. Stockman, Chief, Division of Meteorological Records. 


PRESSURE. 

The distribution of mean atmospheric pressure is graphically 
shown on Chart VIII and the average values and departures 
from normal are shown in Tables I and V. 

The mean pressure for the month was highest—slightly 
more than 30.00 inches—over the middle and south Atlantic 
coasts; and lowest over the middle and southern Plateau and 
slope regions, with the lowest mean, 29.75 inches, at Santa 
Fe, N. Mex. 

No decided departures from the normal occurred, the pres- 
sure being slightly above the normal generally in southern 
New England, central lower Lake region, the Middle and 
South Atlantic States, southern Arizona, the western parts of 
Nebraska and South Dakota, southwestern North Dakota, the 
eastern parts cf Wyoming and Montana, and the extreme 
northwestern parts of Montana and California; elsewhere it 
was below the normal. 

The mean pressure for the month increased over that of 
April, 1905, in New England, the Middle and South Atlantic 
States, extreme eastern Florida, northeastern portion of the 
east Gulf States, central and eastern portions of Tennessee 
and the Ohio Valley, the Lake regions, and on the coast of 
Oregon and northwestern California; elswhere the mean pres- 
sure diminished. 

The greatest increase occurred in eastern New England, 
and the maximum decreases over the central portions of the 
Dakotas, and southeastern Wyoming. 


TEMPERATURE OF THE AIR. 

The mean temperature for the manth was above the normal 
from the Middle Atlantic States, Lake regions, central Missis- 
sippi and lower Missouri valleys southward to the Gulf of 
Mexico and the central Rio Grande Valley; and below the 
normal in the remaining districts. The greatest positive de- 
partures, +4° to +5°, occurred on the coast of North Caro- 
lina and in eastern Mississippi and southeastern Louisiana. 
The greatest negative departures, —4° to —6°, occurred over 
the southern Plateau region, and eastern California. 

The mean temperature for the month was as high as for any 


May on record at Corpus Christi, Tex., Elkins, W. Va., Galves- 
ton, Tex., Hatteras, N. C., Jacksonville, Fla., Mobile, Ala., New 
Orleans, La., and Pensacola, Fla.; and 1° higher than any May 
at Jupiter and Tampa, Fla.; 1° lower at Grand Junction, Colo., 
Independence, Cal., Lewiston and Pocatello, Idaho; 2° lower 
at Houghton, Mich., and Modena, Utah, and 3° lower at 
Syracuse, N. Y. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


A 
Accumu- 
tempera- la Average 
bd tures ‘or the departures 
Districts. 23 forthe | current a "these 
month. January 1, | 1 
° 
pases 8 53.3 — 0.4 — 81 —1.6 
Middle Atlantic ................. 12 62.6 +13 — 6.6 —1.3 
South Atlantic .................. 10 73.1 + 3.2 — 5.4 —1,1 
Florida Peninsula * .. 8 79.1 + 3.2 + 1.6 +0.3 
9 75. 6 + 3.2 — 84 —1.7 
7 75.1 + 2.5 —- 85 —1.7 
Obie Valley and Tennessce 66.6 + 2.0 — —1.8 
Lower Lake x 56.4 — 60.3 —10.3 —2.1 
Upper Lake .............-..0.05- 10 51.0 — 0.7 — 6.0 —1.2 
50.2 —27 + 5.6 +1,.1 
r Misslestpyl Valley... 11 61.1 -- 0.4 — 8.0 ~-1.6 
ll 59.1 — 41.0 — 5.7 
Wore. haben 7 50.2 — 3.2 — 0.3 —0.1 
Middle ~ + 6 61.5 — 06 — 9.3 —1.9 
Southern Slope*................- 6 69.8 + 0.9 —13.9 —2.8 
Southern Plateau®.............. 13 60. 8 — 43 — 1.3 —0.3 
Middle Plateau * ................ 8 51.6 — 40 + 5.2 +1.0 
Northern Plateau*.............. 12 52.2 — 2.6 + 8.0 +1.6 
North Pacific. 7 52.5 — 1.3 + 9.4 +1.9 
Middle Pacific..............-.... 5 57.7 —24 + 7.9 +1.6 
4 60.0 —2.4 +91 +18 


* Regular Weather Bureau and selected cooperative stations. 

By geographic districts the temperature was above the 
normal in the Middle, South Atlantic, and Gulf States, Ohio 
Valley and Tennessee, and southern slope region; and below 
the normal in the remaining districts. 

Maximum temperatures of 90°, or higher, occurred in the 
southeastern portion of the Middle Atlantic States, the South 
Atlantic and Gulf States, southern part of the southern slope 
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region, portions of the southern Peateau region, and interior 
California; of 100°, or higher, in the lower Rio Grande Valley, 
western Arizona, and southeastern California; and of 110° in 
southeastern California and west central Arizona. 

Freezing temperatures occurred in the interior of New 
England, Lake regions, the upper Mississippi and upper Mis- 
souri valleys, and in the Plateau and slope regions almost to 
the Mexican border. 

The minimum temperature was as low as any May recorded 
at Lewiston, Idaho, and Port Crescent and Spokane, Wash.; 
1° lower at Walla Walla, Wash., and 4° lower at Williston, 
N. Dak. 

In Canada.—Prof. R. F. Stupart says: 


The mean temperature for May has been either just average or from 
1° to 2° below average over the larger portion of the Dominion; southern 
Alberta and western Assiniboia alone showing a somewhat larger nega- 
tive departure. One of the features of the month has been the absence 
of pronounced extremes, no very marked heat terms having occurred, 
and, on the other hand, the frosts recorded were not as a rule severe, 
except in portions of British Columbia and in the Maritime Provinces. 


PRECIPITATION. 


The distribution of total monthly precipitation is shown on 
Chart III. 

The distribution of precipitation was uneven, but the 
amounts were generally below the normal in New England, the 
Middle Atlantic States, northeastern Georgia, western South 
Carolina, southern Florida, extreme eastern Tennessee, south- 
western Mississippi, southern Louisiana, extreme southeast- 
ern Texas, portions of the central Mississippi and lower 
Missouri valleys, northern lower Michigan, upper Michigan 
generally, northeastern Minnesota, western North Dakota, 
eastern Montana, the coast of Washington, central Idaho, cen- 
tral and western Oregon, extreme northwestern California, 
north-central Nevada, central Colorado, New Mexico, and 
southern Arizona; and above the normal in the remaining 
districts. 

Average precipitation and departure from the normal. 


~ 
° Average. Departure. 
Districts. £3 Accumu- 
£3 | Current me Current | lated 
=* | month. | “8° 0), | month. | since 
Jan. 1. 
Inches. Inches. | Inches. 
New 8 2.13 60 —1.4 5.4 
12 2.93 81 —0.7 —2.8 
10 5.70 147 +1.8 —0.2 
Florida Peninsula*® 8 5. 16 145 +1.6 +1.9 
9 5. 65 133 +14 +2.1 
7 5. 46 125 +28 
Ohio Valley and Tennessee.............. 11 5.74 146 +1.8 —2.8 
8 3. 70 109 +0.3 —1,7 
10 3. 83 115 +0.5 —§, 8 
Te 8 3. 27 158 +1,2 —1.0 
Upper Mississippi Valley................ 11 4. 36 105 +0. 2 —2.0 
ll 5.47 131 $1.3 +0.8 
Glee. 7 8.24 138 +0.9 +1.3 
steeds 6 4.09 114 +0.5 +3.7 
6 6. 44 172 +2.7 +7.0 
13 0. 58 100 0.0 +6.0 
8 1, 42 139 +0.4 +1.5 
Northern Plateau 12 1, 86 106 +0.1 —1.5 
dv 7 2.95 107 +0.2 —7.1 
5 1.94 135 +0.5 —2.2 
4 1, 28 337 +0.9 +38,.2 


| 


*Regular Weather Bureau and selected cooperative stations. 


The greatest excesses, +4.0 to +6.0 inches, occurred in por- 
tions of the Gulf States, upper Ohio and upper Mississippi 
valleys; and the greatest deficiencies, —2.0 to —3.0 inches 
over southern New England, the eastern parts of New York, 
Pennsylvania and Maryland, extreme southern Florida, south- 
eastern Texas, west-central Mississippi, central Illinois, and 
portions of northeastern Missouri. 

By geographic districts the precipitation was normal in the 
southern Plateau region; below normal in New England and 
oe Middle Atlantic States, and above normal in the remaining 

istricts. 


MONTHLY WEATHER REVIEW. 211 


The precipitation was the greatest in any May since the es- 
tablishment of station by 0.39 inch at Savannah, Ga., 0.41 inch 
at Huron, 8S. Dak., 0.58 inch at Grand Junction, Colo., 0.88 
inch at San Luis Obispo, Cal., 0.98 inch at Mount Tamalpais, 
Cal., 1.05 inches at Cincinnati, Ohio, and 1.68 inches at Moor- 
head, Minn. 

Snow occurred in New England, except Rhode Island, New 
York, northern Pensylvania, upper Michigan, North Dakota, 
and over the slope and Plateau regions as far south as the 
northern portions of New Mexico and Arizona, southern 
Nevada, and central California. 

In Canada.—Professor Stupart says: 


In British Columbia and Manitoba and over the larger portion of 
Assiniboia the precipitation was excessive, and this was especially the 
ease between Brandon and Swift Current, where it was about double the 
average amount and was partly snow which fell heavily on the 10th. A 
snowfall with high winds also occurred in Manitoba on the 4th and again 
over a smaller area on the 7th. Over most of Ontario the precipitation 
was also in excess of the average, but there was a deficiency in a section 
extending from Peterboro eastward to the counties of Carlton and 
Lanark. In Quebec and the Maritime Provinces the rainfall was for the 
most part deficient, particularly in western New Brunswick, while a 
small excess was recorded in parts of eastern New Brunswick and in 
Prince Edward Island. 


HUMIDITY. 


The relative humidity was normal in the upper Lake and 
southern slope regions; below normal in New England, and 
above normal in the remaining districts. 

The averages by districts appear in the following table: 


Average relative humidity and departures from the normal. 


Districts. E Districts. E 
# 
New England ................ 73 — 5 || Missouri Valley.............| 69 +4 
Middle Atlantic.............. 73 +1 || Northern Slope..............| 66 +8 
South Atlantic:............... 79 + 5 || Middle Slepe................ 68 +7 
Florida Peninsula............ 78 + 2 || Southern Slope.............. 61 0 
78 + 7 | Southern Plateau ........... 40 +7 
80 + 5 Middle Plateau. ............ 53 +7 
Ohio Valley and Tennessee...) 71 + 3 || Northern Plateau ........... 58 +2 
Lower Lake.............-...5 73 + 2 || North Pacific ............... 7 +2 
72 0 Middle Pacific............... 71 +4 
orth Dakota................ 67 + 5 || South Pacific................ 70 +1 
Upper Mississippi Valley..... 71 +38 
WIND. 


The maximum wind velocity at each Weather Bureau station 
for a period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 

Following are the velocities of 50 miles and over per hour 
registered during the month: 


Mazimum wind velocities. 
5 | | 

Amarillo, Tex............ 9 50 | s. || Minneapolis, Minn...... 4 50 | s. 
Chattanooga, Tenn ...... 30 51) nw. || Modena, Utah........... 1| 55| sw. 
Cleveland, Ohio..........) 11 60 nw. | Mount Tamalpais, Cal... 2 51 | nw. 
Columbus, Ohio.......... 30 59 ow. 3 64 | nw. 
Corpus Christi, Tex .....| 14 60 | ne. rrr 8 79 | nw, 
Devils Lake, N. Dak..... 3) 56 | ne. 9| 73) nw. 
ka 55 | n. 11 60 | nw. 
co 13 50 | w. 15 63 | nw. 
Duluth, Minn ..... ..... 3 54) ne. ee 19 52 | nw. 
57 | ne 21 56 | nw. 
10 50 | sw. North Head, Wash ..... 9 54) nw. 
Fort Smith, Ark........ 11 50 | sw. || Pittsburg, Pa........... 17 55 | sw. 

Fort Worth, Tex......... 21 66 | nw. | Sioux City, Iowa........ 3 59 | s. 

Hannibal, Mo............ 1] 54 sw. 4 w. 

Jacksonville, Fla........ 31 5lin | 9 52 | 

Lewiston, Idaho.........| 16 62 | nw. || Springfield, Mo......... 29 64 | w. 
Memphis, Tenn..........) 4 | 60 | nw. | Williston, N. Dak....... 15| 57 | nw. 
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The cloudiness was below the average in the Florida Penin- : 2 | 
sula, the southern slope, southern Plateau, and middle and 5 FE: 5 Ee: 
south Pacific regions; and above the average in the remaining 
districts. New England ................ 5.6) +01 Missouri Valley ............. 59) +05 
The distribution of clear sky is graphically shown on Chart Middle Slope 
IV, and the numerical values of average daylight cloudiness, | - = 1.0 
both for individual stations and by geographic districts, appear West Gulf. + 0. 6 | Middle Plateau 5.2 + 1 i 
in Table I. Lower &6| + @3|| North 
The average for the various districts, with departures from Upper bake | MiddiePaaie 
the normal, are shown in the following table: Upper Mississippi Valley...... 5.7| + 05 | 


DESORIPTION OF TABLES AND CHARTS. 


By Mr. Wa. B. Stockman, Chief, Division of Meteorological Records. 
For description of tables and charts see page 20 of Review for January, 1905. 
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TABLE I.—Climatological data for U. S. Weather Bureau stations, May, 1905. 


Elevation of ae 
instruments. Pressure, in inches. Temperature of the air, in degrees © iS 
Fahrenheit. Precipitation, in a 
76, 69 | 82 | 29.84 | 29.92 2? 
8 1 3} 39 | 29 | 43 
29.97 | 29.98 |— ‘6 7 38| 2} 49/30/50) 45/68! 1.47\—2 | 36) nw. | 1) 4) 16 
Block Island ....... 26 11 | 46 | 29.96 a 
29. 99 00 5 5| 47/1 21 51 49 | 91 | w. 35 | sw. 26; 13) 9 5 
Providence ......... 159| 57 | 67 | 29.82 | 29 52.3 |— 0.1 | 72 | 29} 58 | 39] 2) 46/ 18 2.62 |— 0.9 | 11 |11,639 | sw. | 46 
Hartford.......... 159/115 [132 | 99.82 | 29:99 | | sel ool asier| | ew. |48| sw. | 
6) 49 | 35 | 51 | 441.63) 1.28 |....... s. |36|s. | 26 12) 10 5. 
£Harrisburg..... 104 | 29.60 | 29.99 7 41 | 2) 28/651 51/77. me , 861 | nw. | 26 | sw. | 26) 9 
117/116 {184 | 29.88 | 102 | 9| 11) 11) 5.8) T. 
os 30.01 02 1 | 21) 54) 55 | 49 | 65 8 48 | nw, 1; 9 14 8 
$9 | 48 | 29.95 | 30.01 | + | 58.8 | 7) 65 42] 21] 53 | 
(117 } 30.03 59.4/+ 45| 2 29 | 55 | 52 | 82) 2.97 |+ 0.2 10 8'08 7 | sw. 3) 4) 12) 15) 6.6 
53 | 27 | 56 081 | sw. | 81) nw. | 9} 6) 7 
Washington ........ asl 2.62 |— 0.5 | 12 | 6,084 | ne. | 30 
Lynchburg......... 681) 83 | 88 29. 26 29. 99 — .01 65.2 1.3 | 87 | 15) 76 9} 5 2 | 58 | 51/65) 1.82 20) 8 | 5,626 
29.99 |— 41] 2) 55 | 59 | 55 71 ‘ 8 30 e, 4) 8| 7/16 
count Weather ..... 1,725, 10 | 57 | 28.20 | -O1 | 67.8 | + 1.8 | 9 78) 44 21) 57 8.22 |— 0.7 | 13 | 4,814) 8. | 27 
Norfolk .... | 4 69 7 | 61 | 57 | 74) 6.11 | + 22 | 14 | 276: we. 
| 30.01 43 | 1) 52| 82| 54| 50 | 73 2,762 | s. | 29 | nw. | 15) 9) 17 
Richmond. . 144. 82 29. 86 + .01 68.8 |+ 2.4 90 | 30) 77 50 2} 60 12 |11,226 | nw 40 4.8 
90 | 29.86 | 90.01 |+ 02 | 90 | 30,79 | 4 27 | 62 | 59| 77| 2.30|—20| 11 | 6,522] s. nw. | 7 
29. 99 00 ‘ 47| 2) 60/ 8 36 | w. | 16) 12) 11) 
Atlantic States. 63.8 /+ 86| 74| 38] 53 55 dre 14 | 4,099 | se, | 29| sw 3 
° 30.0 | 42 2) 55 | 30) 60 
12 200 24 | 30 79 53 oul 62 | 28 | 64 = nw, se, | 4) 9 8 14 
29. 60 | 29.99 7 2} 66 | 14 | 67 | 6 392 | sw. ne, | 13) 5) 18 
Wilmington ... | .00 | 71.0 3.5 | 91 | 12) 80 84| 7.73 /4+ 12) 9 8 5.9 
| 29.99 51 | 25) 62 28 | 64| 61 454 | sw. | 34] ne. | 1) 14) 18 
Charleston ..... 48| 14 | 92 | 29.96 02 | 72.8|)+ 31 | 92) 12; 54| 24 76) 7.76 3.3) 15 | 4,243 44.3 
| 30. 63 | 25 | 67 | 65 | 82 sw. | nw, | 12) 8 16) 7 
14 | 92 | 29.96 | 30.01 75.5 | + 8.1 | 92 | 31] 81 5.76 |+ 1.6 | 14| 5,553 | sw 
. 62 | 30,00 64 | 18) 70 | 22 | 69 | 67/8 sw. | 25 | nw. | 12) 7/17) 7 
Augusta.......... 180 89 | 97 | 29, 00| 73.8 1.4 | 95 | 30) 83 1) 4.33 |+ 0.3 | 15 | 7,983 
| 29, 99 56 | 2) 65 | 25 | 66 | 62 | 7 8. 89 | e. 24) 19) 6 
Savannah........... 65 81 | 89 | 29.94 | 00 | 75.4) + 3.4) 95 13) 85 | 2 4| 3.75 |— 0.1 | 12 | 4,605) sw. | 40 
65} 81 189 | 29-94 30.01) 76.8) + 3.9 | 95 | 13) 85 66 | 26 | 67| 64| 72| 2.63 |—0.8 | 10 | 4.377 | nw. 
onville...... ee | 99.94 | 29.99 |— | 13) 61 | 18} 69 | 24 | 69 | 67 nw, | 25) s 8 16 
81 | 6.69 |+ 3.8 | 17 | 5,567 | sw. | 30| nw. | 16 
Key West..... 22) 10 | 53 30.00 | + .02 | 78.8 8.1 | 88 | 26) 78 ot) 1) 
1 95 | 29.97 | 88 | 26) 67 | 24) 73 17 | 74 
7 | | 2.98 | 29.98 alin 72 | 76| 0.84 |\—26| 6| | | 48 | nw, | 26) 181 12) 
Atlanta.............| 1, 174/190 | 28 76.6) + 0/24) | \— | a2 | ager | | 
Macon .. * 370! 93 | 99 8.78 30.00 .01) 71.8 3.0) 91 78) 5.65 + 1.4 ase 
29.60 | 29.99 29) 80 | 55 | 18) 64 | 22 66 | 63 | 
Pensacola ...... 56| 79 96 | 29 -00 | 75.4 ).. 94 | 29 79) 3.32) + 01 | 15 | 7,8 6.7 
92 | 29.98 |— 58 18) 66 | 26). 830 | w. 36 | nw. | 28) 8 
ee 7 96 | 29.91 | 29.97 r | 53 1| 66 | 27 ¥ ’ s. 39 | sw. 15 | 
375) 9 29.56 | 29.95 | 74.8 | 1| 67 | 25| 70| 67| 78| 9.10 |+ 5.0 | 12 | 4,553 | se. | 22) 8 15 8) 5. 
4 | 29.66 | 2 ~4 | 91 | 28) 84) 52 | 18) 66 | 3: 12 | 4,553 | sw. | 25 15 
How [131 al 295 8| ater | | 28 se. | 14) 10 5:2 
-. 3 60 | 1) 71119 71 95 |— 2. s. | 28|w. | 25) 61 
Shreveport ae 249 77 | 84 | 29 76.1 |4 25) ‘ 69 | 78 4.23 |\— 0.7 | 10 | 6,195 27 4 11) 6.3 
| 99. 42 | 29.89 — | 28) 84/ 54] 1) 68 | 25 69 | 66 
Little Rock ...... 357| 93 | 29. 70.4 + 22/90 79 76 | 8.65 4.5 | 12 | 5, 467 
99 87 53 | 1) 64 | 25 | 66 ‘ 735 | e, 50 sw. | 11) 9 1: 
Fort Worth. 26 | 86 63 | 78) 8.08 23) 12 | 5,859 
106 |114 | 29.18 | 29.88 — | 29} 82 | 63 | 15) 74/19] 74 4 s. | M/s 13) 41 
Galveston. ... 87 72 | 85 | 3.96 |+ 0.7 | 7 |10,040 de 
29.86 | 29.92 |— | 87 | 30) 81 | 1) se, | ne. | 14) 5 
| 4 . 13 29, 84 | 1 67 23 69 8, n. 25 6 
68 | 26 |....). 2.68 |.......| 8| 7,196 | ne. | 2 9 7 
Knoxville 112 | 29.20 | 30.00 + .01 | 71.2/+ 3.5 90 is 8. 39 se. | 14 6 15) 10) 5.6 
004) 35 | 88 | 28.95 | 29. 29/80} 51 | 2) 62 | 25 
Lexington . .40 29.98) 100) 7.9/4 26 92 B4| 1) 65 | 26| 65 | 62|76| 7.16|4 26) 14| 6,639 | sw. 
75 | 28.92 | 29 92 | 29,79 / 48| 1) 63| 29 6,689 | sw. | 60) nw. | 7 
Louisville 525 | | .97 |\— .02 | 65.8 28 7 64 | 60 | 72 6.00 2.4 
114 |136 | 29. 40 86 | 29] 75 | 43] 1) 57 | 30 11 | 5,424) | 33) 
Evansville 431| 29.98} 689 28 90 | 297 ZO) yoliel sl aa 
2 | 82 | 29.48 | 2% 9 | 29/79} 59 | 33 7,012 | 42/ w. | 4) 10) 
1154 | 29.08 |.......| 90 | 29) 7 50 | 28 5, 956 | s. 40 | sw 4 
Cincinnati... 628/152 |160 | 29.96 |— .01 | 63.1 |— 0.1 | 85 | 11) 73 4.17 | 5,865 183 
824/173 |190 | 29. 11 | 29.97 | 62.8 42| 1) 57| 34| 58/52 9.52/4 6.1 s. |48/s. | 90) 6 11) 14/63 
336 352 | 29.09 + 0.3/87| 4/72) 36| 1) 33 14| 4,911 | se, | ne. | 11) 6 
Parkersburg 638! 09 | 29:99; 68.5 1.3 36 | 56 | 53) 75) 4.38 |+ 0.1 | 15 
77 | 84 | 29.33 | 29.98 |— |+ 1.3) 88) 4) 73) 38) 1 54| 54 8,017 | sw. | 59 | w. | 30) 8) 1 
Buffalo. : 767 56.4 0.3 21) 50 | 49 | 54/50) 72| 541 0.6 | 2, we | 
335) 76 | 91 | 29.59 — 76 | 25) 62| 32) 1) 46) 27 | 49 | 46 5.6 
. 307 97 13 29.98 |4 .01| 56.0 83 66 33 44 | + 04 16 876 $ 6.6) 'T. 
. 4 | 29.99 01) 56.3 1) 46 | 36/49/44 | 69) 2.05 |—1.3 > 8 5| 7| 18) 6.7, T 
92 102 29.21 | 29.98} 56.0 79 | 2565) 1) 48 | 12 | 6,223) w. | 80) w. | 15 
Toledo ............ 628/120 | | 29:97 |— | 59.2 + 0.7 | 86 1} 49 | 39 | 54| 51/78) 3.69|+ 0.1 | 
. . 4|67| 36/ 11 5 14 |10,088 | s. 60 | nw. | 11 
— 628 120 127 | 29. 29 (29.97 59.2 |— 0.2 1| 476 |+ 1.3 7) 19) 5) 5.2 
153 193 | 29. 16 32) 1) 50 | 13 | 6,184 | sw. | 86) w. | 16 
Upper Lake Region. 29.96 |—.0) | 57.4/—0.1 80) 2 38 | 52 | 47 | 67 | 4.32 |+ 1.0 | 12 | 7,702 
Alpena... 61.0 | 0.7 | 30| 52/47/71 08 | 19| | sw. | 25) 18 
| 13 | 92 | 29.30 | 29.96 —.01/| 49.6 /+ 0 72| 3.83 0.5 sw. | 40) 25, 7| 18) 6) 5.4 
12, 40 | 48 | 29.28 | 29 94 |— 76| 24) 59/ 26) 1) 40| 34 
Grand Rapids 707 127 165 | 2818 29.95 |— 47.3 |— 2.0 | 68| 19 55) 26 1) 40 27 45 | at | 74) 2.26 |— 1.2) 18 | 7,456 | nw. | 88) w. | 5) 12 9} 10 
Marquette | 29.94 47.8 | 50 | 45 | 70 5.97 | 4 25 ’ . nw 5 18) 6.5 
76 | 29.15 | 29.96 — 78 | 31] 57| 27| 1) 39 | 35 + 14 | 8,261 | sw. | 39) w. | 11) 9 
Marie..... .26 | 29.97 46.7 |— 1.1 | 73 39 50 | 46) 74) 339) 0.0| 16| 7,742| 5. sw. | 5) 7| 12) 12) 6.0) T. 
823241 (274 | 29.06 | 29.95 56.4|+ 0.3 | 84 at) 56) 30) 1) 33/42/37 | 71) 219) 6,820 | ad el 
| 28.21 | 29.95 — | 0.3 84) 4) 64} 38) 1) 49 | 28 | | 48 | 78) 1.4 13 16820 | w. | 88 | sw. | 24) 10 10) 11) 5.4 
138! 11 86 | 29, 26 29.92 .03 | 52.0 |— 1. 462] 35) 1) 44| 36 | 47 | 43) 73| 650 |+ 2 & 
12881 47 | 28.70 | 29.98 |— —1.9| 83| 461] 29/ 1) 43 +29) 16/ 8,252) n. | 34) w 5| 7 
1 39 ne. 39 w 5 10 
29 41! 35/69 | 2.46 |— 13 /12,368 | ne. | 57 | ne. | 4 13 ia $5 
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TaBLE I.—Climatological data for U. S. Weather Bureau stations, May, 1905—Continued. 
50 
52 
53 
54 
58 
56 
57 | 
54 
49 
50 
4 
47 
45 
42 
45 
39 
41 
39 | 
37 
40 
36 
36 
32 
“4 
42 
45 
52 
49 
60 
62 
51 
5 
56 
42 
32 
56 
58 
46 
37 
36 
37 | 
37 
46 


Temperature of the air, in degrees 


Elevation of 
instruments, | Pressure, in inches. | 


| 

| 
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North Head.........| 211) 11 | 56 | 29.80 | 
Vort Crescent .......| 259) 12 | 29 | 29.72 | 3 

1231114 151 | 29.87 | 3 

Tacoma .............| 218/118 |120 | 29.76 | 2% 

Tatoosh Island...... 7 57 | 29.88 | 29 | 
Portland, Oreg......| 153) 68 | 96 | 29.83 | 29 
Roseburg ...........| 518) 56 | 60 | 29.46 | 29 

Mid. Pac. Coast Reg. 

62) 62 | 80 | 29.98 | 3 

Mount Tamalpais ...| 2,375 11 | 18 | 27.48 | 29 
Red Bluff...........| 382] 50 | 56 | 29.56 | 29 
Sacramento........., _69)106 117 | 29.84 | 29 
San Franciseo.......| 155/161 | 29.82 | 29 

S. Pac. Coast Reg. 
Sa 67 | 70 | 29.55 | 29 
Los Angeles ........| 338/116 123 | 29.57 | 29 
San Diego........... 87| 94 | 29.84 | 29 
San Luis 201) 47 | 54 | 29.76 | 29 
West Ind 
Grand Turk ........ 11) 20 | 2.98 29. 
sec cece 57| 87 105 | 29.90 29 
San Juan ........... 82) 48 | 90 | 29.90 29 
| | | 
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TABLE II.—Climatological record of cooperative observers, May, 1905. 
Temperature. Precipita- Temperature. Precipita- || Temperature. | Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit.) | tion, 
~ 
Stations. | ae Stations. s | ae Stations, | 
= = = = & = 
siziz|2@/é | siziz|@ 
Alabama, | | Ins. | Ins. |} Arizona—Cont’d. | Ins. | Ins. California—Cont’ d. Ins. | Ins 
47] 71.0] 808 Blue Canyon ..... ...... 79 30 | 49.4) 5.61 8.0 
92; 48/ 71.8) 7.44 72.8 |} 0.04 oon 5 | 37.2) 3.32) 19.5 
96 51 | 76.6 3.07 | Pieacho*! 75.7 | Branscomb..............- 85 30 | 51.2 3.25 
96 50 76.2) 2.98 Brush Creek ............- 92 30 | 56.8 | 3.54 
Bridgeport 5.07 | 54.2) 0.88) T. 4. 56 3.0 
ss 5.15 | San Simon | 65.8 | 0.00 200. | 105 48 72.9 | 0.00 
9 | 52/ 75.7) 3.12 53.0 | 0.68 | 20 | | 35 | 56.0) 202 
Cedar Bluff.............-- 6. 55 | Sentinel *! 76.4 0.00 | Campo... ...... ines 2. 53 
Clanton ...... 74.2) 5.99 | Superstition. 0.06 39/622) 205 
Cordova. 3. 02 || Tempe.......... 36 | 69.0 | 0.03 Claremont. . 41 | 59.4) 3.37 
Dadeville 4.91 || Thatcher......... 33 | 64.8) 0.00 Cloverdale. . 4 41 | 59.9) 3.51 
Daphne ..... 6. 95 | Tombstone 39 | 65.2 | 0.00 86 | $2 67.3) 3.21 
Decatur ..... | 72. 3.55 | 39 | 64.6) 0.02 88] 43 | 62.2) 2.71 
91) 46) 721) 3.47 Upper San Pedro......... | 9 35 | 63.0) 0.00 Craftonville. 4.12 
Demopolis 90 | 64 | 75.4) 0.00 Crescent City ...........- 69 36 | 51.2) 1.63 
+4 93 55 | 75.3) 3.83 Walnut Grove............ 0.01 3. 03 4.0 
Evergreen... 95 50 77.6 5.43 Willcox 98 | 87/636 0.00 Cuyamaca 74 26 | 44.6) 7.11 1.0 
Flomaton 97 53 | 77.3 | 9. 02 Williams 82) 20) 49.4) 1.33 12.0 88 33 | 58.8) 3.41 
Fort Deposit .........-..- 97 56 76.4) 4.34 YOUR | 28 | 60.8 | 6.44 90 39 | 60.8 | 3.77 
Gadeden 97 51 74.4) 7.74 Arkansas. 37 | 61.3) 1.50 
Goodwater 95 50 | 74.1) 5.38 88 45 | 71.4 | 16.40 96 41 | 61.7 | 1.02 
Greensboro... 92 54 75.7 4.138 Arkadelphia. ........... 92 47 | 72.6 | 18.73 Electra. 93 39 | 63.6 | 2.51 
Greenville 7. 60 Arkansas City............ 5. 34 100} 40 | 63.0) 1.95 
6. 06 Batesville ................| 878; 508) 70.08) 9.07 38 | 64.0) 0.92 
Hamilton .............-- 939) 464) 73.24) 3.07 Beebranch | 87 43 | 68.8 | 6.45 Emigrant Gap............ 70 27 | 47.1 | 3.00} 18.0 
Highland Home.......... 96 55 | 75.8) 3.99 Black Rock...... 7.49 Escondido. 89 39 | 62.8 | 1.80 
Livingston 53) 71.1) 4.16 72.0 | 13.38 4.70 | 42.0 
Lock No. 4 95 48 73.6) 6.96 7.40 4.24 
95 57 | 78.2) 3.95 74.2 | 6.89 Fort Ross .........- 54.1 | 4.58 
Madison Station. . 93 49 | 73.0) 6.12 1,94 
Maplegrove 94 50 | 70.8 | 6.32 71.9 | 871 2. 60 
Marion 97 54) 76.2 | 4.34 70.4 | 10.80 Georgetown ........ 30 | 54.2; 3.00 
Wewhberm 52 75.2 | 4.89 71.7 | 8.04 Greenville. 26 | 49.4) 0.62 
Oneonta 92 47 | 72.3) 5.37 67.2 | 9.60 Hanford 42 | 65.4 | 0.65 
57/753) 4.25 65.5 | 14.90 Healdsburg ............-.| 94 | 42| 604) 3.69 
5 76.2 | 7,41 92 50 | 73.6 | 8.68 Hollister 95 35 | 56.1) 244 
Prattville 92 50 | 75.0) 5.88 « 90 50 | 74.4) 6.04 Tmo... 107 47 | 74.3 
Pushmataha...... .....- 95 47 | 76.2) 3.14 Kureka Springs........... 89 48 | 67.8 | 13.56 Tdylwild 27 | 47.5 | 377] T. 
Riverton 93 4471.7) 4.26 Fayetteville.............. 86 44 | 66.8 | 12.18 Imperial 110 46 | 73.6 0.00 
Scottsboro .............-. 97 44 71.0) 5.27 Forrest City..............| 90 48 | 70.8 | 12.50 Iowa Hill....... wa 32 | 53.8 3.11 
95 55 | 77.4 | 4.23 9.64 Teabella ....... 92 40 | 61.6) 1.63 
90 | 60 | 75.9) 7.27 68.4 9.46 1. 69 
90 49 | 71.8) 7.10 71.9 | 6.32 Kennedy Gold Mine ..... 2. 97 
Thomasville.............. 99 51 | 76.8) 6.40 73.6 | 23.50 
Tuscaloosa 96 53 | 75.0) 3.15 Jonesboro 71.8) 6.44 King 100 35 | 56.4) 1.33 
Tuscumbia ............... 93 4972.7) 4.33 ae: 69.8 | 11.46 Le Grand ..........0006+. 100 38 | 62.9; 1.70 
Tuskegee. 97 55 | 76.8 | 1.67 Lake Vill 73.8 | 6.98 44 | 65.6 | 1.70 
Union Springs............ 55 | 76.1 | 8.73 Lonoke.... 72.4 | 7.46 29 | 45.9 | 2.27) T 
Uniontown... a 49 | 73.1 | 3.48 Lutherville 67.8 | 8.84 86 | 57.9 | 1.89 
Valleyhead............... 93 45 | 71.2 | 6.92 5. 39 40 | 60.8, 2.39 
Wetumpka ........ --| 95 51 | 76.2) 4.70 71.6 | 12.40 30 | 1.19 
33 | 51.8 | 1.58 72.8 | 9.03 57.2 | 3.53 
30 | 45.9 | 10.48 Mossville 64.3 | 11.63 Lowe Observatory ......c-sficcccclecccecfevcces 4.01 
32 | 49.6 | 2.44 Mountain Home..........| 89 43 | 67.2 | 8.25 | Magalia. .... 91 88 | 60.8 | 3.76 
49.9) 111 Mount Nebo.............. 85 | 52 | 67.8 | 9.78 | Mammoth. 108 | 48 | 75.6 | 0.00 
New Lewisville........... 91 49 | 73.8 | 13.78 | Marysville ..........-++-- 92 42 | 62.3) 212 
0.00 93) 47/71.8| 8.04 | Meadow Vailey.. 1.54 | 4.0 
0.00 42 65.4) 9.14 | 96 42 | 63.7 | 1.82 
42 | 70.8) 0.00 6.00.00 98 53 | 71.5) 5.95 1, 86 
49 | 78.6) 0.00 95 50 | 70.4 7.58 | Mills College. .........--+ 2. 32 
40 | 63.6 | 0.00 92 45 | 72.6 | 7.29 MELO 2... 2. 82 
31 | 59.2 | 0.08 Pinebluff .... 92 46 | 72.8 | 15.71 Milton (near) ..........-- 88 45 | 60.9 | 2.78 
0. 00 Pocahontas ..............| 95 | 69.4] 7.68 | Mohave...... ..........--| 96] 89/618] T. 
36 | 67.0°| T. . 86 40 65.6 | 11.67 Mokelumne Hill ......... 2. 52 
40 73.0) 0.00 91 50 | 73.1 | 14.15 Montague 88 32 | 55.3 1.01 
99 40 67.0) 0.00 46 | 73.3 | 10.62 Momterie 86 32 | 63.8 | 3.25 
94 | 66.6) T. Russellville .............. 91 44 | 70.8 | 8.77 Monumental ............. 8 | 28 | 49.4) 2.66) T 
98 39 «66.4 0,00 Silversprings 44 | 66.0 | 13.06 4.15 
84 48 | 66.8 0.00 Spielerville. ... | 48 70.6 | 9.33 Napa...... 57.9 | 2.60 
98| 40 67.1) 0.28 7.84 Needles 76.8 0.10 
97 31 | 61.8 T. Stuttgart 46 | 72.2 | 9.52 Nevada City 52.5 | 4.29 
89 29 | 56.9 0.19 91 41 70.0) 7.11 Newcastle 64.1 | 3.67 
Fort Defiance ............ 81 21 | 49.6) 0.20) T. Texarkana ............-.. 90 | 47 | 73.0 | 12.71 Newman 64.8 1.70 
92 40 | 68.2) 0.00 46 72.9) 6.57 Niles 57.4 | 2.81 
Fort Huachuea.... ...... 91 37 60.6 | 0.00 3. 78 
Fort 106 45 | 72.2) 0.22 90 38 | 70.3 | 12.72 Nordh 30 | 51.2; 3.98 
Gilabend 108 45 72.6 0.00 Winchester .............. 94 53 | 74.5 | 7.17 North 29 | 52.4) 4.21 
94 38° 65.0 0.44 Witts Springs.......... .| 85° 6.45 Oakland 45 | 59.2 | 2.70 
Greaterville......... cones 6.00 fornia. Ontario (near) ........... 100 40 | 61.7 | 1.04 
92 40 | 64.0 | 0.05 100 40 | 62.6) 1.14 
Holbrook ................ 2/583, T 89 | 87 | 58.8) 2.70 Oroville (near)........-..| 98 | 89 | 62.2) 2.35 
87| 34/616) 0.90) T Azusa... 100) 41 60.6 | 1.29 
98 35 61.3) 0.87 | 105-57 | 76.7| 0.00 in | 39/622) 1.72 
Maricopa......... 39 «71.0 Bakersfield ............. 9) | 68.8 | 1.08 Peachland.. ............. 89 38 | 57.0 | 3.07 
Mohawk Summit*!...... 110; 78.9) 0.00 Barstow... ...... 80 51 | 65.9 | 0.00 88 43 | 57.7 | 2.50 
Natural Bridge...........|...... 0. 48 Bear Valley ..... che 4.14 10.0 Placerville ............-.. 82 32 | 54.4) 2.35 
0. 25 20 |i Berkeley ........... 86! 40/1 55.6! 3,43 Point Lobos ............ 78) 491588) 2.78 
29——_5 
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TABLE II.—Climatological record of cooperative observers—Continued. 
Temperature. Precipita- Temperature. Precipita- | Temperature. | Precipita- 
(Fahrenheit. ) | tion. (Fahrenheit. ) ion (Fahrenheit. ) | tion. 
| ls | | |g 
<= | = 
d 3 ee 2 | Bees 
| 
California—Cont' d. | Ins. | Ine. |} Colorado—Cont' d. | Ins Ins. Florida—Cont’d. Ins. | Ins. 
| Idaho Springs ............ 74| #26) 48.2) 2.30 99 52 | 76.0 | 10.98 
Point Reyes Light ....... 77 45 51.4 1.17 71/ 18/438] 1.45| 16.0 || Monticello................ 9 | 57 77.2| 6.13 
Porterville ......... 99 40, 64.0, 1.81 | Lake Moraine ............ 63 16 | 37.8) 1.14 8.0 Mount Pleasant .......... 96 5477.1 | 5.82 
89 | 43/624) 1.90 lamer 98 | 65|802| 3.97 
77| 28 | 51.6 | 1.44 | Las Animas.............. 34/622) 251 T. 9% | 60 | 79.8 4. 00 
41/620) 1,99 79| 20/464) 244 10.0 Orange City.............. 100 | 56 80.6) 3.14 
40/506) 1.16 | 79| 29/523/| 388/ T. || Orange Home............ 97| 60/792) 494 
Reedley 9 38 64.6) 1.69 Longs Peak .............. 65 13 | 38.6) 3.42 23.0 | Orlando.................. 60 | 79.0 | 812 
ROPTOGR 2.42 | 79 22/506) 1.59) 10.5 | Pinemount............... 98 56 | 78.6 3.67 
Riovista. 86 43 | 2.25 Marshall Pass............|-- . re | 3.26 43.0 | Plant City ............... 9s 59 | 78. 6 | 9.10 
Riverside 98 | 38 60.0) 0.88 24/482) 1.78) 3&0 || Rockwell ............... 96°) 4.20 
92| 35 /60.2) 2.59 49.6) 1.18 | St. Amdvrews ............ 93 | 54) 76.4 10.81 
| 1.16 | | 69) 23, 440 114 6.0 St. Augustine ........... 96 62 | 77.6 | 3.97 
Sacramento. ...........++ 86 45 60.6 3.19 80} 21/482) 1.27 63 | 78.8 | 8.64 
et ved 110| 74.4) 0.00 | Platte Canyon....... ....|...... 2.84 65.0 | Stephensville ............ 9 | 56/|77.8| 4.84 
San Bernardino 100 87 61.2) 155 | Rockyford .... 87] 82) 59.4) 3.13 SUMMET 93 55 | 76.6) 3.81 
San Jacinto ......... -| 80 38 | 55.8) 1.26 80, 49.0) 0.10 1.0 | Switzerland ........ ..... 95 59 77.5 | 7.04 
94) 40 588) 1.77 | $0; 25/500) 0.49 38.0 | Tallahassee.............. 93| 59 | 77.2) 7.55 
San Leandro.............- 90; 39 57.4) 2.54 | 743) 22 49.4¢) 0.60 | Tarpon Springs ......... 59/77.6| 1.20 
San Rafael............ -| 884) 414) 58.94) 2.38 79) 24/495) 0.88 1.0 | Titusville................ 9) 57/ 77.8) 5.60 
Santa Barbura............ 89) 43/525) 144 Sheridan Lake ........... 86) 31/582) 217 | 56 18.49 
Santa Clara College....... 37/569) 201 82| 51.8) 1.88 1.5 |, 
90 | 65.8) 347 67 0/398) 338 180 | Georgia. 
Santa Monica ..........++ 90 45 648) 0.47 Sugar Loaf............... | 70 22) 44.4) 4.95 7.0 | Adairsville . ........... 9 52 72.3) 5.90 
Santa Rosa......... 87 27 | 54.9 2.93 | 81) 57.6) 1,46 98 51 78.0) 6.81 
Shasta...... TT 89 40 | 62.6 | 2.77 68 17/424) 1.46 55 77.0) 5.21 
Sierra Madre ............- 92 43 | 60.1) 274 rer 1. 33 95 57 | 76.4 4.70 
30/503) 4.21 Waterdale ..............- | 76 | 28 | 50.0 3.12 | Bainbridge ............... 100| 54 78.8) 6.76 
82 4461.9 3.47 68 | 9 | 38.7| 13.0 || Bowersville .............. 93 49 70.4 7.10 
Southeast Farallon....... 60 49 52.0) 1.48 | 86 31 | 56.8) 2.59 
| 2. 45 3. 64 96 56 (74.4) 2.85 
Summerdale ............. 76 a4 46.2 3.80 18.0 82 30 | 0.93 T | Carrollton...... ........- 90 50) 71.9 4.53 
466) 340 | g2| 32 | 57.4) 1.82 Clayton ..................| 88 | 39/ 66.8 | 6.98 | 
Susanville 80) 49.6) 0.78) 1.45 gs 55 77.4 | 4.37 | 
90; 462.2) 2.29) i} 82 29 | 57.7) 1.24 Cordele...... 96 54 76.2 | 2.20 
72, | 3.38 1,12 7.0 | | 35 (6.6 1.31) T. Cuthbert... 90 58 75.9 | 3.87 
9 40°63.6 0.96 North Grosvenor Dale..... 83 31 (56.6) 1.52 Dahlonega 87 49 68.0) 9.54) 
92) 35/570) 254 || Southington ............. 82| 58.4| 1.45 86 | 46 | 69.0) 5.81 
90 | 31 | 54.3) 1.73 37 56.8 «(0.90 97 53 75.8) 3.43 | 
Upper Mattole............|...... 3.24 >) 83 32 | 57.8 1.76 100 56 78.3) 2.55 | 
65.4) 0.81 Waterbury ............... a5 50.5) 1.27) T 93| 53/726 4.25) 
75.2 | 0.00 West Cornwall ........... 79 29! 565.9) 2.35) T. Experiment.............. 92 54 73.7) 3.38 | 
65.4) 0.75 sees 083) T. Fitzgerald ...............| 98 | 54 77.2| 6.02 | 
| 0.70 Delaware. 100 53 | 77.2) 5.62 
1. 60 92) 66.3) 2.18 | Fort Gaines...... ...... 94| 57/769) 6.28 
Wheatland . 60.8) 214 92 39 | 64.5) 3.34 Gainesville ............. 92 53° 70.1) 4.63 
Willow.......... 69.0) 1.45 M4 3% 63.3 1.90 | 50 71.0) 5.67 
Woodside. . .. | 57.4) 3.41 82 40 63.4 5.50 52 78.2) 1.98 | 
vedas (621) 297) 10 District of Columbia. | Greenbush 50 720) 649 
47.7) 244 Distributing Reservoir®*. 83 67.8 2.47_ Greensboro 9 | 52 74.0) 254) 
(bdlorado, Receiving Reservoir*®...| 84 8 | 67.2) 2.35 Griffin 96 5473.9 3.34 
| 4.37 West Washington ........ | 89 40 66.4 3.53 Harrison . 96 62 74.8) 372 
72| 2/472) 267) 45 Florida. Hawkinsville 100 5376.8 | 8.12 | 
Antelope Springs........., 1.74) 17.6 || Apalachicola............. | 61 77.6 6.70 | Lost Mountain. ......... 72.4) 5.91 | 
12) 40.9) 1.85 nded tees | 61 792, 3.90 97 55 76.2) 4.26 
81 59.38) 1.12 6s 86.0 6.99 95 54 75.3) 4.53 | 
76 90 | 52.5) 4.78 | 96 59) 80.5 11.16 | || Marshallville............. 96 57 76.8 | 7.84) 
Burlington............... 83 30 | 54.9) 2.83 | 9 48 80.3) 425 Milledgeville............. of “474.600 | 
83 81 | 56.8) 0.95 20 || Carrabelle. .............. 93 | 59/77.1| 450 ese 98| 76.6)| 1.94 
Cheesman 78 27 | 50.6) 2.04 Caxambas................ | 98 69 80.8 5.35) Montezuma .......... 
Cheyenne Wells..........| & 28) 55.0) 2.10 63 81.5) 2.88) 96 54 74.4! 5.57 
Clearview ...... ......... 68| 19/420) 0.77| T. | De Funiak 97) 5% 76.0 10.41 56 | 76.5| 7.20| 
28/520) 299/ 40 | Deland................... 9 60 80.2)....... 9 | 52 78.5) 3.26) 
73 2 | 52.4) 1.97/ T. 96 59 80.6 3.30 93 72.4) 6.56) 
2448.6) O11 Federal Point 95 | 59 | 781) 6.49 52 76.2) 3.80) 
bee 90 35 | 57.8) 1.19 Flamingo 96 67 80.4 5.11 98 57 78.2) 5.06 
75 18 | 44.0) 1.82 2.5 | Fort Meade .. 96 61 79.7) 10.11 89 48 71.6 5.82 
ak eda 77| 25/1470) 1.76| 6&0 || Fort Pierce ..............) 92| 88 | 77.8| 325 
Fort Collins. ............. 76 90/521) 413 1.0 || Grasmere ................ | % 60 | 79.9 |....... ROMS 72.9) 6. 26 
82 30 | 54.4) 3.27 | 67 | 78.8) 2.51 Statesboro. 99 | 67 77.8 2. 26 
72 22 | 44.8 || lnvermess ................| 60 738.6 5.39 9 74.2) 5.11 
7 33 55.7) 1.72 57 | 77.6) 5.08 || Tallapoosa ............... 91 50 73.0 5.89 
78 20 | 47.6) 0.34 78.4f 7.53 | Thomasville.......... 97 | 55 «77.6 «6.36 
75 51.8) 1.54 94 58 | 78.6) 7.17 sy 68.4 7.19) 
Glenwood Springs........ 80 2 49.0 1.74 96 78.5) 6.47 na 95 | 55 77.6) 5.69 
M4 $1/546/ T. || Macclenny............... 57 | 78.0) 5.21 97 58 76.8) 7.95 
77 45.3) 0.78 61/794 3.21 Washington .. 90 5471.8) 3.51 
Halls 11| 90.7) 3.19] 220 || 61 79.6) 2.55 97| 57 782) 7.08 
77 27 | 51.8 | 3. 98 30 || Marianna ................ 101) 78.4) 4.95) | Wayeross 100, 56 786) 2.72 
86 2 | 5.2; 1.42; T Merritt Island............ 67 | 78.6 7. 31 | Waynesboro.............. 94 57 | 74.9 | 2.16 
86 60.8 1. 62 93 65 81.0 3.93 cess 98 51 76.0) 3.08 
Holyoke (mear) ......... 82 2963.8! 4.77 Middleburg .............. 98 50:1 77.7! 5.78 | Ww 73.4) 3.11 
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Temperature. Precipita- Temperature. Precipita- Temperature.  Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) | tion. ( Fahrenheit. ) | tion. 
| | |g | | |g 
- = | i = 
| 2 | | 
| 28 a8 | =8 3 
gig iz | |2 
\daho. | | © | Ins. | Ine. |} | o | Ins. | Ins. Indian Territory. ° ° Ins. | Ins. 
Albion 83) 27 | 52.6 | 8 37/616! 454 | dave 88 | 48] 71.6 | 8.387 
American Falls .......--- 80 31 | 50.4) 1.82) Monmouth ............... | 86 40 62.3 3.64 12, 56 
85 | 30 52.2) 0.30 || | 671 | || Durant... 87| 45/710) 9.81 
ances 91| 32 57.0) 1.00) || Morrisonville ............ 64.2) 8.17 | 87| 48| 67.5! 5.68 
Burnside | 30 | 47.5; 2.10) 0.5 || Mount 4.82 | Fort Gibson. 11, 28 
Caldwell 92 29° 56.7 1.99 | Mount Pulaski............) 90 44 | 63.6 3.23, 94 46 | 73.1 | 18.10 
Cambridge 86| 26/540] O65 | | Mount Vernon ........... 42/ 67.2) 3.55 | Hartshorne ...... 87| 49| 72.3| 7.69 
Chesterfield 80 22 | 47.0 | 1.20) || New Burnside ...........| 92 42 | 68.4) 5.59 | 88 40 | 71.0) 7.93 
COMMS... 44 | 66.1 3.11 | Holdenville .............. 86) 49 71.0) 14.19 
Dewey 78 2144.6, 250 7.1 | 88 42 61.5 | 3.68 | 89 42 | 70.4 | 10.90 
Ellerslie. 87 30 53.2) 1.038 | || Palestine .......... .... 9” 45 | 67.2 | 3.67 | 86 47 | 69.5 | 10.88 
Fernwood ....... | 427 90 40 | 64.0) 3.65) Okmulgee . .. 87 42 69.8 9.10 
78) 46.0) 2.29 | 86) 43/ 63.8) 4.91 90 | 41 70.0 | 15.05 
Garnet ...... 33 | 59.9 | 1.01 89 43 | 66.6) 4.06. 52>) 73.4) 12.44 
Grangeville 79 29 («49.6 5.21 2.0 Pontiac . 4 42 62.6 | 6.33 South McAlester.......... 87 47 | 71.8 9.30 
| 4.32 87 41 | 62.0) 4.01 . sale 3. 48 
Idaho City ... 20 51.5 1.70 91 48 | 68.2) 6.93 WE 8. 00 
Idaho Falls 79 28, 50.0) 1.90 0.4 | 84) 56.9 7. 46 86 44 | 67.1 | 10,22 
86 28 «51.4, 3.43 87 43 | 65.4) 4.86) 88 47 | 69.2 | 13. 88 
Lakeview 80 30 50.8 | 2.90 41) 59.8) 6.18) Webbers Falls ........... 91 43 71.3 | 9.01 
Landore...........+-«++: 75 22 | 43.1 3.11 11.4 86 42 | 64.4 | 3.23 | lowa. 
Lemhi Agency ........-+- 78| 47.1| 1.98 86 83. | 59.4] 7.80) Afton 87| 34/604] 476 
77 24 47.8 | 2.87 94 68.6 | 3.07 | 85 38 | 60.0] 4 76 
Lavell. 85 24 | 52.9] 2.49 90 42 | 65.7 4.97 80 32 | 56.1 7.95 
Malad 76° 19°, 45. 1.83 | Streator...... 87 40 60.6 | 4.77) 36 | 60.3) 3.81 
81 26 | 50.0) 1,91 OS - 88 40 | 63.7 | 4.49 | 80 32 | 55.6) 8.74 
Minidoka .... .....--. -. 8 | 30/526 1.27 || Syoamore 87 35 | 58.8) 6.59 | 80} 33 55.4) 8.80 
Mink Creek.............-| 88 23 51.4) 2.20 85 45 | 66.6 3.09 | 83 36 | 59.8 | 7.87 
80 30 | 53.2) 2.15) T. 82 42 | 60.1 | 5.10 80 35 | 58.4 5.61 
84) 24 48.8) 3.11) T 87 40 | 63.0) 4.18 Atlantic ........ 84) 31) 58.4) 3.08 
le | 256 | 85 42 | 62.6 | 4.24 83 31 | 57.8) 6.19 
5.4) 1.46) T. Walnut 87 41.| 61.7) 5.01 Baxter ........... 82} 35 | 58.2| 6.31 
53.4) 2.16) 3. 21 | 79 | 59.1] 6.28 
57.0 | 2.70) || Winchester .............. 86 44 | 61.4 2. 21 Belleplaine............... 83 37 | 59.2] 8.28 
8&8 39 64.0 4.40 85 38 | 61.6 |) 2.57 
ants 36 | 58.4) 6.38 80 36 | 57.6 | 7.48 
58.1 | 1.62 | 85 35 | 59.8 | 5.96 80 31 | 55.8 8.10 
54.7 | 1.55 | 82/ 36/ 58.4/ 5.13 5. 50 
1.49 | Burlingtou....... 40 | 62.8! 3.07 
| $2.2) 2.96 S4 38 | 628) 5.65 Carrell 83 31 | 57.2 | 6.29 
3.79 | 29| 58.4! 5.61 Cedar Rapids....... 60.2| 8.31 
| 38.3) 3.61 | 20.2 28 | 57.8 6. 35 83 35 | 59.2) 5.51 
52.4 | 4 95 43 | 68.2 | 3.54) 33 59.7 | 6.32 
| 3.98 | 3.3 Bloomington.............) 87) 48 64.4) 5.55) OF 85 60.6 | 5.95 
11 | 48.6) 3.88) 85 31) 60.7) 3.98) College Springs .......... 82 35 | 59.2) 4.32 
79 27 | || Butlerville ............... 86 40 67.8 10.02 Columbus Junction ...... 84 35 | 60.8 3.18 
cn 70 29 | 47.2 | 2.67 1.0 | Cambridge City .......... 83 | 60.8 | 6.64 34 | 59.4 | 431 
| 8.65 | Columbus 86 39 | G42) 5.84 | 84 36 60.54) 3.84 
| 51.05 1.75 | Connersville ............ 87 | 38 | 643) 7.49) 78| 34/55.0|) 6.60) T. 
| || Crawfordsville ........... 4.24 79| 35) 87.9) 4.32 
67.8 | 4.29) 85 34 «61.4 5. 48 4.94 
60.8 3.24 Elkhart ......... 59.4) 6.23) 83| 33 | 56.4)| 6.48 
63.2 | 3.51 | Farmersburg ...........- 88 42 | 65.1 | 6. 42 80 36 | 57.2) 6.18 
55.9 4.45 85 36) 61.6) 4.33 83 26 | 57.1 | 5.58 
58.0 5.39 85 32. «60.6 7.44 82 35 | 59.5 | 3.97 
| 61.6 | 2.75 87 38 69.0 5.65 79 31 55.8) 8.15 
58.6 | 5.94 Greencastle .............. 8 40| 63.2) 7.58 57.2) 4.01 
Beardstown coves] BGS Greenfield. ......... 86 38 | 63.4 5.04 33 58.4 6.35 
0. 84 Greensburg ...... 37 | 64.3 8.84 | 87 32) 59.6) 3.55 
Bloomington ............. 90 40 64.2) 5.56 ae 36 | 59.3) 4.79 79 31) 54.6) 9.15 
Bushnell ..... 88 39 63.2 3.99 34 62.6 3.25 80 $1 | 55.1 | 6.45 
92 40 64.8 4.26 Huntington... | 61.2 5.99 Gy... 80 55.8 | 7.59 
42 64.6 6.92 Jeffersonville 46 | 68.6) 7.18 Fort Dodge. ............. 82| 354) 56.5) 4.82 
Charleston ..............- 88 44 65.5 | 4. 29 3962.4) 3.95 8. 92 
93| 50 70.0) 3.99 $2 | 57.5 | 7.738 81 | 30 | 55.6) 8.05 
92 42 | 67.4 | 2.87 | 36 | 61.3) 5.40 5. 52 
Coatsburg 87 39 | 64.2) 3.04 | 68.1 | 4.74 8x 32 | 59.8 | 3.09 
92 4469.3 434 40 | 66.4 7.54 | Grand Meadow........... 77 36 561) 8.60 
87 40 | 62.2) 412 Rides 33 61.4) 5.18 33 | 57.3 7.51 
90 4163.5 |) 4.54 84 30 | 60.4 6.55 84 60.4) 4.94 
Dixon.... 85 39 59.8) 6.15 | 86") 63. 20 8. 40 Grinnell 82 38 | 59.1 6. 35 
Effingham................ 87 44 65.0 3.77 Moores Hill.............. 37 64.0 8.15 Grundy Center...........| 80 33 «457.3 | 6.82 
Bquality 92 4569.5 491 | Mount Vernon ........... 95 51 | 70.3) 4.20 Guthrie Center........... 82 33 | 59.2) 4.79 
48° 65.4° 4.06 | 87) 33 | 60.9] 4.57 80| 35 57.6| 8.50 
Friendgrove .. .......... 88 665 4.15 87 43 | 65.9) Hanlontown ............ 79 32 55.2 10.83 
Galva ...... 87] 39| 60.3) 3.96) Princeton ............. 91 45 | 68.8) 4.10 82 32 | 58.0 | 4.29 
Grafton ....... 83 | 61.4) 7.93 | 80 35 | 59.0) 4.76 
Greenville. .... --| O81 47 | 65.8 | 5.07 85 86 | 62.3 | 7. 66 82 33° | 7.04 
Griggsville ...... --| 89 41 65.0 2.67 | Rochester .. 82 34 60.8 | 8.80 32 | 57.1 | 6.36 
90>) 49% 68.0> 3.25 86 42 | 63.2) 7.46 | Independence 78 35 | 57.4) 7.44 
42 64.2 2.69 90 41 | 68.0) 7.60 82 36 | 59.5 4.02 
86 38 62.4 3.60) Salem 91 40 67.6) 4.838 82) 56.53) 6.29 
93 44° 65.4 4.67 cv 89 44 67.8) 4.71 8&5 37 | 60.0) 5.37 
8 | 40/628) 4.53 | 86 65.0 | 6.22 | SS 79| 5d.9| 7.78 
89 | 37) 5.42 Shelbyville............... 8 35 | 63.2) 6.56 | Keosauqua ............... 87 | 61.5) 3.77 
Kishwaukee ............. 83 37 | 58.2) 5.51 81 36, 58.2) 6.46) 8&5 37 | 60.8 | 5.57 
Knoxville................ 83 | 61.3 3.38 Syracuse 84-29, 59.0¢) 6.29 | Lacona...... 5.43 
87 34 58.0) 5,91 Terre Haute ............. 87 45 | 67.6 6.23) a4 28 56.2 | 7.60| T 
Laha 85 39 | 61.6 | 4.55 81 30 | 59.9) 3.665 82 82 | 56.3 | 87 
81 33° 458.0) 4.06 84 81 | 60.2) 7.38) 80| 33 59.38! 5.42 
2. 85 Veedersburg ............. 5.31 | 81 37 | 60.9 | 5.29 
Mcleansboro............. 93 47 67.4 3.49 87 43 | 66.9 | 7.72 | Little Sioux .............. 85 36 60.0) 4.25 
Martinsville. ............. 87 41 63.9 | 5.41 44 | 67.3) 3.76 | 84 $2 | 58.7)| 4.26 
87 38 | 62.0 | 8.93 Washington .............. 90 66.5) 4.58 | | 8.22 
92| 44/ 65.2) 4.66 32 61.2 | 7.59 81 34 58.4) 5.78. 
85 48 ' 67.6' 4.98 Worthington ............. 43' 66.6! 4.40 Marshalltown ............ 82 35 58.3) 6.11 
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Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fabrenheit. ) tion. (Fahreuheit. ) tion. (Fahrenheit. ) tion. 
- 
a a a 
Stations. | Se Stations. 1 "5 as Stations, : 
E 
Towa—Cont’d. ins. Ina, Kansas—Cont'd. e bd Ins. | Ins. Louisiana—Cont'd, | Ins. | Ins 
Mason City 81) 33/566) 819° MePherson 86) 38/634) 5.91 Farmerville.............- 90 | 55 | 76.4) 4.42 
82) 38/600) 4.40) 86) 37) 64.7) 5.26 95 | 62) 6.52 
87| 58.6) 5.57) Manhattanb.............. 89 | 38 65.2) 6.01 | Georgetown .............. 54| 75.8) 3.39 
Momtesumea . .. | 435 Manhattane.............. 8s 36 63.1) 5.73 | Grand Coteau .... core 60 78.0) 7.46 
87 61.3 6.74) 2.50 | Hammond ............... 93 58 76.8) 6.91 
Mount Pleasant.......... 87 40 | 62.4 | 4.01 Medicine Lodge.... ...... 91 40 | 67.4 | 2.88 94) 78.2) 3.83 
Mount Vernon ..........- 87 35 | 50.8 5.41. Minneapolis.............. 85 | 37) 63.1) 6.79 59 | 77.4) 4.68 
New Hampton ........ 34 | 56.6) 7.35) Moran......... 87| 45 | 65.6) 5.37 Lafayette 93 | 61) 77.6) 5,04 
80 37 | 58.1 | 8. 25 | Mounthope..............- 83 44 64.8) 3.86 Lake Uharles.............| 98 59 | 77.3 | 5.18 
Northwood... .........++ 80) 34) 56.2) 7.89 Neosho 3. 22 Lawrence ....... 93) 63/791) 5.84 
83 | 2/568 6.92 Ness City 63.3" 3.65 Lakeside ...... 92| 61 | 78.0) 1.06 
80 34 | 58.9 5.40 85 38 | 64.0) 3.37 Liberty bill 51 76.3) 2.94 
cose 82 35 Norton .... 88 82, 59.0 6.18 Logauspurt...... 4. 89 
OMAWA ees 87) 35 | 61.5) 7.57, Norwich 8 65.4 3.25 Maustield .............+.. | 92) 52/764) 2.86 
86/564) 7.42) onde 2. 83 Melville ............ 92 57 | 77.0 | 7.63 
Oskaloosa... 83 | 39/604) 39 63.8) 4.11 | 99) 53/759) 4.57 
Pacific Junction ......... 84) 60.6) 3. 75 Momrve 9 | 55 | 76.2) 4.62 
82 34 59.4 6.06 Oswego....... 8 | 46 66.1 8.82 | Morgan 2. 60 
82| 56.7)| 6.60. 87] 87 | 64.5) 4.68 New Iberia............... 89 | 60/ 77.3) 4.75 
Pocahontas 56.6) 8.04 Phillipsburg .............| 89 | 36) 60.7) 4.44 | Opelousas 95| 77.9) 9.44 
8 | 35 | 63.1) 3.86 | Pittsburg ................| 89 | 42/ 67.2| 6.96 | Fiain Dealing.........-. 74.8) 8.30 
Ridgeway.... ........... 86 | 57.4) 6.88 | Plainville 87 60.2) 3.83 Port Eads...............-, 90| 67/783) 065 
Roc Rapide 80) 55.4) 5.35 86) 42 66.0) 7.57 94) 68 78.0) 4.01 
Rockwell City........... 83 | 31 57.0) 7.05 91) 64.0) 3.75 96| 62/789) 7.53 
36 59.2) 5.05) 92) 40 3.41 vec 95 | 48 | 75.6) 4.92 
31/553) T. || 86| 3661.5) 441 | St. Francisville........... 92} 60/792) 5.92 
Sibley 81 31 | 53.2) 7.96 38 63.4) 3.25 | 95 78.2%) 7.43 
Sidney 86) 36 | 62.0) 5.96 88 45 | 66.6) 5.61 | Simmesport GOD 
cones 87| 38 | 61.4) 3.83) 64.8) 5.34 | Southern University 4. 98 
Sioux Center....... ..... 79 30 | 54.6) 6.94 90 83 «259.0 1.49 | Sugarexperimentstation. 94 60 | 78.6) 289 
Stock port 83] 61.6) 345) Valley Falls.............. 61.8) 4.95 | Sugartown | 56 | 77.2) 7.24 
Storm Lake ............-- 79 32 54.6) 7.50) 89 35) 61.4) 2.55 Maine. 
31 | 59.8 3.99 Wakeéney................ 88 | 35 61.2) 3.78 | Bar Harbor .............- 76| 32/509) 3.20) T. 
85 34 | 61.1 6.20 | Wakeoney 4. 06 | Chesuncook 2. 42 
82) 4061.8) 4.08) 90| 8.12 | Cornish ......... 82} 215) 4. 
81, 586 5.90) 87| 47/662) 473 Danforth | 2. 23 
82] 41/614) 423 83 | 44,635) 4.94 | Fairfield 33/540) 222 
Washington 84; 39/606) 4.05. 43/65.1| 4.62 Farmingtou.............. 82} 28/531) 265| T. 
85 | 28/566) 6.88) | Gardiner 83 | 33|53.6) 2.17 
Waterloo .--| 85/576!) 566) T 88 | 43 2.23 Houlton. 80| 2250.6) 2.00 
Waukee .. 85 35 | 60.4 | 5.01. Anchorage 89 40 66.6) 6.38 | Lewiston 82 35 46 
Waverly .... 79 35 | 57.0) 6.80 Bardstown 93 44 | 69.7/| 3.23 | Madison....... 78 30) 522) 3.73 
Webster City 82/ 31 | 58.2) 6.98) | Beattyville.... 39) 67.1 | 2.70 || Maytield............. 74| 50.1) 3.29) T. 
Westbend .. 55.9) 6.60. Beaver Dam... 89 43 | 68.2) 7.43) | Millinocket ............. 80 27 | 51.4) 2.91 
Whitten......... 81} 57.8) 6.667 Berea ............. 9 | 41 68.6) 5.27) | North Bridgton .......... 81) 33/538) 216) T. 
Wilton Junction 88 36 | 61.2) 4.72) Blandville......... 50 69.0) 5.50 Oquossoe 76 48.1) 3.63) T. 
Winterset. ........ --| 81] 35 50.8) 3.63) Bowling Green ........... 93 | 70.8) 3.39 |) OTONO 79 | 30) 52.9) 3.47 
82) 34/ 59.4) 6.06 9 | 42 68.5! 4.40 | Patten 79| 25 2.15 
cits 79| 31) 56.7) 6.75 91| 45 | 70.4| 5.98 Rumford Falls ........... 78| 82/533) 2.33) %. 
4.78 Catlettsburg... 43 | 66.5) 7.12 | Thomaston ...... 77) 28 | 505 | 243 
$2 30/580) 2.35) Earlington ............... 90 | 40° 68.6° 6.07 | Vanburen............. 80} 22/488) 3.26) T. 
2.10 88 | 41 64.7) 4.31 | Winslow 82/ 31/542) 2.58) 
se | 3.24 | 88 | 41 | 66.1) 3.65 land. j 
85 63.0 | 3.30) | Annapolis ............... 88 | 45 | 66.2) 3.58 
84| 39 | 61.9 8.02 | 88 | 45 67.5) 4.04 Bachmans Valley......... 85 | 34| 62.4) 0.70 
« 3.94 91| 68.4/ 3.81 Boettcherville............ 97 | 30| 66.8) 2.27 
sence | 28 High Bridve ............ 89 | 67.8) 3.39 | Cambridge ................ 91 | 40 67.7| 3.55 
dade 86 | 38/65.0) 4.98 Hopkinsville ............. 89 | 43 69.0) 7.22 Cheltenham .......... 87] 88 | 64.6) 3.46 
85} 39 5.17 89 | 48 69.0) 5.55 Chestertown. ............. 85 | 64.0) 2.15 
Clay Center .............. 85 35) 63.0) 5.75 95 40 68.6) 5.56 | Chewsville ............... 87 32 | 63.2) 242 
88 48 67.6) 6.65 Clearspring ..............| 88 | 1.70 
dennis 87| 47/| 66.2) 8.98 | 90; 41 68.6) 2.09 | Coleman 86| 41/ 65.6) 2.85 
Cottonwood Falls........| 85 | 387 64.9) 5.98 Manchester .............. 91 | 42 68.6) 3.60 | Collegepark 90| 383 63.8) 3.14 
Cunningham............. 95 34 63.9 473 49 | 68.6) 5.53 2.59 
05000066 89 35 59.0) 5.91 Mayfield 90 47 | 69.6 | 6.46 Cumberland 
86 | 39) 64.6) 3.65 92| 41 66.6) 8.10 | Darlington...............| 86] 87/629 | 3.35 
Ellinwood......... -| 85 87 | 63.6 | 2.37 Middlesboro . ........... 68.9%) 4.29 | 25°) 56.8% 4.58 
87| 34/628) 5.06 Mount Sterling .......... 91| 43 | 67.6| 7.43 Denton 89 | 39| 66.3) 3.98 
Emporia 85) 41/646) 6.21 Owensboro .............. 90 | 47) 68.8) 6.04 Easton 39/649) 4.51 
Englewood .............. 9 39 66.6 1.96 95 42 | 68.2)| 7.97 Fallston S4 38 | 62.7) 3.15 
Enterprise 86 38 | 63.1 | 3.53 93 51 | 71.4) 5.57 37 | 66.5 | 2.36 
4. 22 Princeton . 48 | 70.5) 3.74 | 27 | 58.0) 2.18 
89| 40) 65.7) 490 Richmond...... 89| 43/683) 3.47 Greatfalls ............. ---| 89] 35/659] 3.30 
Farnsworth .............. 86 2.06 88 46 | 67.0 | 5.74 Greenspring Furnace.....|...... 2. 52 
87| 33/644) 8.79 40/65.4) 817 | Hancock ..... 94] 84] 65.4] 1.17 
Fort Leavenworth........ 86 43 65.4) 4.65 Shelby City ........ 89 41 | 66.6) 3.15 2. 38 
Fort Scott 89) 42/ 65.0) 6.18 Shelbyville......... 9% | 41/685 4.29 Jewell. 85 | 43 | 65.8 | 3.01 
87 | 61.8) 4.93 Taylorsville ......... 40/ 5.18 Johns Hopkins Hospital., 87| 46 | 66.6 | 1.75 
Garden City ......... ... 91 83 | 61.4) 1.47 West Liberty *...........| 91 $8 | 66.6 |....... Keedysville ............. 93 35 | 66.0) 2.30 
36/566) 3.17 Williamsburg ............ 90| 40 67.8| 4.63 | Laurel 90| 45 67.4) 4.71 
87| 39/640 6.71 Williamstown ............ 85 | 40| 64.4) 7.13 Mount St. Marys College..| 86 | 64.2| 1.90 
Harrison......... 87 32 60.4 3.80 Louisiana, New Market.............. 87 88 | 65.0) 2.92 
coool & 36 | 62.0) 6.34 Abbeville ................ 60 78.8 4.53 25 | 58.3 | 4.28 
90 31 | 59.8) 6.85 99 56 78.2) 6.63 Pocomoke City ....... 42 | 66.7) 254 
Hutchinson ............. 87 36 | 64.1) 3.86 Baton Rouge ............ 97 57 | 78.2) 7.04 Prince Fredericktown ...| 91 40 | 66.4 | 397 
independence ............ 92 47 | 67.9 6.30 93 59 | 77.2) 5.80 Princess Anne ........... 86 38 | 64.6 | 3.37 
87 34/622) 3.94 91 62 | 78.4 | 2.74 Sudlersville ..............| 89 40 | 66.4 | 3.79 
86), 62.7%, 2.68 -| 9 51 76.5 6.38 Takoma Park ............ 88 38 | 64.2 | 4.22 
Lakin..... 89 32 | 60.4) 2.40 Chemeyville 5177.0) 6.56 Van Bibber ..............| 84 40 | 64.9) 264 
&3 32 | 59.5 | 3.34 58 | 76.2 | 7.90 Westernport ............. BS 34 | 62.7) 2.33 
dec 86. 43 | 65.6) 5.29 Collinston ...............| 55 75.8) 6.21 Woodstock ........... 38 | 66.4) 2.50 
88| 42) 65.3) 3.63 92| 67 /|77.3| 5.387 
Macksville ...... 4/614) 492 77.6! 5.15 | Bluehill (summit)........' 81 $21 55.8! 1.63 | T. 


| 
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TABLE II.—Climatological record of cooperative observers— Continued. 


Massachusetts —Cont’'d. 


East Templeton *!....... 


i 


Temperature. 
(Fahrenheit. ) 
gig 
= a 
| 
83 33 (57.4 
85 32 «57.9 
82 29 55.3 
80 34 57.2 
78 35 «(55.4 
82 32. «56.6 
83 29 «(58.0 
sl 30 55, 2 
82 | 35 | 58.5 
83 29 «56. 
80 32. (56. 
77 36 55. 
82 39 52. 
at 


82) 56.1 
81 | 34 | 57.5 
88 27 | «57.8 
30) 56.7 
311) 54.73 
83 | 25 | 55.6 
82| 26 | 57.6 
84| 25 | 56.6 
8 | 20 55.2 
80| 27 | 55.6 
82| 381 55.8 
81 | 22) 50.8 
81| 55.6 
78| 20 52.9 
8t| 27 | 56.5 
85 | 27 57.3 
75| 31 47.2 
29 60.8 
78 | 33 | 50.7 
87 | 25 57.6 
75| 21 | 46.0 
75| 2) 49.8 
86| 26 | 57.7 
83| 26 56.9 
70} 26) 44.0 
69| 27 | 47.5 
87| 26) 58.0 
7¢6| 30| 44.7 
69° 30° 51. 8° 
83 | 27 57.9 
73| 15 | 47.7 
84) 
85 | 24 55.9 

25 | 56.1 
50.0 
82| 23 54.6 
77| 52.8 
68 | 30) 44.0 
83 | 57.8 
76 | 51.9 
85 | 28 55.5 
79| 23 | 54.4) 
74| 25 | 49.8 
84| 25 | 56.8 
82| 30 55.6 
86 | 25 | 57.6 
85| 22) 56.2 
75| 16 | 43.4| 
7 | 50.6 
77| 15 | 48.5 
75| 2% 49.8) 
73 | 19| 52.2 
85 | 28 59.2 
81| 26) 55.1 
81 2 | 57.9 
84) 27 | 56.8 
75 | 26 50.8 
30 49.00 
77| 14| 49.4 
80| 23) 55.0 
73 | 49.4 
83 | 56.4 
83 | 26 | 53.4 
83 27 | 65.0 
79! 25! 51.1 


Precipita- 
tion. 


| Rain and melted 
snow. 


| Total depth of 


T 


3.0 


& 


Mice. 


Onaway.. 


Petoskey 


Saginaw (W.5.).......... 
St. — 
St. Johns. . 
Somerset ....... 
South Haven ............. 
Stanton 


Waverly ..... 
Webberville 
West Branch... 

Wetmore........... 


Collegeville .............. 
Crookston . 


Farmin 
Fergus 
Glencoe 


Hovlan 


Mapleplain............... 
Montevideo .............. 


New London ............. 
New Richland............ 
New Ulm ..... 
Park Rapids . 
Peterson .... 
River .. 
cc 
Pokegama Falls.......... 


Rolling Green............ 


| Sandy Lake Dam......... 
| 


Zumbrota 


Aberdeen .... 
Agricultural ‘College... 


snow. 


Minimum, 


Maximum, 
| Rain and melted 


o Mean. 


oS 


~ 


2 


onox 
ASSL 


. 
. 
. 


See: 


Hever! 


° 


: 


CH 


Precipita- 
tion. 


Total depth of 
snow. 


0.3 


snow. 


| Total depth of 


| Rain and melted 


| 
| 
| 


° Minimum, 


23% 


sasess* 


wees: 
Om 


| Arlington ............. 


Darksville...... i 


— 


om 


Coe 


~ 


| 
Temperature. | Temperature. Precipita- 
| a (Fahrenheit. ) | | (Fahrenheit. ) | den. 
| 
Stations. | Stations. | Stations. | 
| 
| | 
| | 
| 
76 24 | Corinth 
‘ | 25 | Crystal Springs.......... 75.8 
Owosso 89° 234 a | Duck 73.9 | 
.| 74 26 | T. 74.4 
Framingham. ........... 86 19 Enterprise 
|| Port Austin .............-|  32¢ | Payette 54 | 75.0 
: 79| 22 Greenville a..............| 98 | 52 | 75.6 
69 24 93 51 | 73.8 
Lowell 88 26 5. 46 | 
Middleboro .............. 79 | 24 5.70 Hazlehurst...............| 94] 55] 76.2 | 
- 200000 82 24 Hernandy...........+....| 89 50 | 71.1 | 
New Bedford..... ....... 92 27 Holly Springs ...........| 90 53 | 71.4 
Plymouth **....... ..... | 83 21 Indianola ................| 89 52 | 73.9 | 
Princeton ................ 17 Jackson 98 51 | 75.8 
Provincetown ............ 83 27 Kosciusko................) 49 | 74.4 
Somer 82 28 Lake Como............... 98 51 75.8 | 
Sterlin 0. 81 WEE couse 82 27 98 52 | 76.8 
1. 22 279 Leakesville..............-| 96 54 | 76.8 
84 | 30 | 57.4; 1.22) T. Louisville............. +. 90 52 | 73.8 
* Williamstown ....... ....) 1.19) T. Whitefish Point..........) 68 28 57 | 765° 
Winchendon ............... 0. 89 8 30 Magee. «| 984) 514] 74. 4¢ 
Worcester 1.07 Minnesota. Magnolia 95 55 | 77.6 | 
Agricultural College. .... Nitta Yuma............. 95 51 | 75.9 
Ann Pearlington ..............| 57 
83 26 | 49 
Ball Mountain . ......... 80 33 Pontotoc 48 
st 33 Pearl River...............| 92] 57 
80 31 Port Gibson 94 50 
Berlin 76 32 | 94 50 
Big Rapids ............... 83 32 Quitman 52 
Birmingham ............. 27 Ripley 92 43 
Bloomingdale ............ || Faribault 81 30 47 
i Grand Meadow...........| 81 30 52 | 75.3 
Cheboygan ............... 28 92 51 | 72.2 
ness 78 24 Walnutgrove............-| 90 50 | 74.5 
Winnibigoshish ....) 80 27 Watervalley .............| 98 50 | 71.0 
25 | T. Waynesboro ...... ......| 94 52 | 76.6 
Long Prairie.............| 78 27 | | Woodville ...............| 98 56 77.2 | 
77 32 | pee 95 52 | 75.6 
Eagle Harbor............. | 79 33 issourt. 
80 | | Appleton City............| 85 42 | 65.7 
80 | 40 | 65.2 | 
> Frankfort... 78 Bethany 37 | 60.7 
| 80 | Birchtree 88 51 | 67.1 | 
Grand Haven ............ 79 | 37*| 63. 4¢ 
78 89 | 44 | 67.0 | 
ese | Brunswick ...............| 89 40 | 63.9 | 
80 | Cape Girardeau 
Harbor Beach .............., 80 Caruthersville ...........| 938 45 
Hart 774 De | 
| 76 35 44 | 
77 32 T. Eldorado Springs.........| 87 45 
Humboldt 78 28 |. 86 38 
tron Mountain ........... 76 | 33 89 | 40 
Ivan | 82 34 86 41 
as Worthington........ ....| 80 32 Harrisonville ............| 87 41 
96 49 Houston .................| 89 
Mackinaw City ........... 94 47 Huntsville ...............] 88 
Marine Batesville ................| 98 52 92 
Menominee ..............| | Bay St. Lowi. 90 57 Jefferson City ............| 88 
Montague ................| Booneville ...............| 89 49 
Muskegon. Brookhaven..............| 54 Koshkonong .............| 88 
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Temperature. Precipita- Temperature. Precipita- Temperature. | Precipita-_ 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit.) tion. 
Stations a. | 2. Stations | 2. Stations 
2 es iss 
3 a8 | 78 | 78 | 
Missouri—Cont'd Ins. | Ins. ana—Cont'd. Ins. Ins, Nebraska—Cont'd. ° Ins. | Ins 
Lebanon 89) 46 65.4) 5.24 St. Pauls 23) 46.4 271) MeCook 4.99 
Liberty 8641 | 63.8) 428 186] GO || Madfgom . 82) 31 56.0 9.56 
Lock wood . 46 64.6 7.34 || Spri ngbrook .. | 11 | 50.4, 205) 'T. || Marquette 6.51 
Louisiane 90 63.4 | 2.51 79; 2 | 50.4) T. || Mason. 2. 
89 64.6) 3.07 od 30, 50.4 1.43 | | 8 | 33/565) 7.19 
Maryville RY 36 61.4) 5.52 Twin Bridges ...... 84) 18/484) 2.50) 2.70 
Mexico... .... 90 «41 | 65.0) 2.29 75 25 46.1 1.97 4.0 88 32° 57.4 9.38 
Monroe 87 40 | 63.0) 241 Virginia City ............ 224) 44.2¢, 2.12) 1.5 || North Loup.............. 8) 56.3 7.04) 
88 42: | 66.0) 5.30 | 1.03) 5.9 Oakdale 81 | 82/55.9|) 836] 
Mountaingrove ......... 86 41 | 646) 6.21 Bae | ‘Bs 2. 38 
Mount Vernon ........... 9 44 66.4) 9.68 Wolf Creek. 6.20 ; 
New Haven 92 47 | 67.0 | 3.87 73) 12/404 1.63) 8.0 || Palmer ................-- 8. 93 
New Madrid 74 46.2 «1.81 1.0 Palmyra*! 86, 42/610 5.530 
New Palestine............ 89 44 65.3) 3.48 Y b Pawnee Cit 389 | 33 «61. 2.34 
Oakfield .... 92) «48 | 67.1 | 3.37 AGMO 80 23 | 49.2 3.16 RG 5. 30 
cc 91 44 | 67.4) 7.40 86 $2 | 53.3) 8.30) ..... 33° 61.5 «45.01 
Oregon .. 85 34 62.2) 3.93 87 30 | 56.6 8. 89 80 29 | 53.1) 5.27 2.0 
Bt. Chartes 92 46 | 66.2) 3.06 5. 78 81} 31) 55.6) 4.65 
11. 42 vn 89; 32) 58.7 4.94 eves 85 36 | 58 4.12 
. 87 43 / 65.4) 5.31 92 33 | 59.4) 5.22; T 5.97 
Seymour... 88 46 64.6 8.37 89 59.2 4.94 Springview. 29 53.2) 4.43 
Sikeston 89 | 46/)68.6) 6.33 Tr 3.43 eon 85 31 .3 10.02 
Steffen ville. 87, 63.4) 3.85 Benklemans. | 3.20 | 8.57 
Unionville ........ 38 | 61.4) 5.99 | Bluehill..... 7.17 3. 34 
92 42 66.6) 5.58 Bradshaw 5.97 Syracuse............ 5. 08 
Warrensburg..... | 89 66.3) 3.50 Bridgeport 5.59 | 3.59 | 
Warrentou 90) 42) 65.2; 451 | Broken Bow 5. 73 60.1 4.09 
| 88| 39/653) 7.18 87| 35 | 589) 4.76 
Wheatland ............... Burge 5. 98 RS 85 33, 60.8 4.99 
Willowsprings ........... 85 64.7) 5.66 5. 73 University Farm.........) 85 35 | 4.72 
86) 40) 65.1) 4.57 Callaway .. | 7.70 | 4.07 
20 | 45.3) 1.84 bs 85 | 34/ 58.4) 38.61 2. 84 
28 | 53.0) 3.86 88, 35 | 56.2) 5.73 | 66 
25 47.4) 111 84| 57.7) 7.88 88 30 | 56.4 7.19 
45.2) 223 24 | Dawson 61.7) 2.72 | 9.52 
25 | 50.7) 1.83 Edgar 8.70 Nevada 
28 51.3; 230; Endicott | 4.06 
80") Ericson |} 7.90 |...... 
25 | 47.2) 1.45 2.0 || Ewing.. 7. 28 Battle Mountain 
Clearcreek ......... 81 29) 49.1 1.07 90 32 | 60.8 | 6.99 Belmont ................ 
Columbia vos 20) 49.4) 3.13 86 31 | 58.0) 6.02 Beowawe *!.............. 
Crow Agency............. 2152.0; 2.72 87 32 | 58.8 | 3.83 Carsee City -| 88 | 49.7) 1.09 2.5 
83 36 / 55.5) 2.56) T. | 8.65 83 25 | 51.4) 0.90 
27/ 61.2) 1.85 Geneva 86 3459.6 7.39 2. 57 3.5 
78 48.0) 3.17 4.0 | Gering..... S4 28 53.6 4.57 82 20 46.5 0.50 0.5 
St s «18 | 49.4) 1.40 80006 6. 87 | 1.15 
88 | 26/526) 1.33 Grand Island ............ 90 38 | 59.9) 9.53 Hazem... 89 35 | 58.2 | 0.96 
Fort Benton.............. 76 $1) O91 85 28 54.0 4.04 79 55.6) 0.01 
Fort Harrison............ Guide Rock | 6.57 Lewers Ranch... 25 | 51.2 | 2.35) 3.0 
49.6 2.35 &2 28 | 54.4 8.80 93 24 | 55.6 | 0.82| T. 
Gold Butte 5.0) Harva 30 | 57.0) 6.53 70 32) 0.50 
Grayling ...... 42.0") 2.58 Hastings *' 85 42 | 58.9) 7.50 76 17 | 46.2) 2.45) 10.5 
Greatfalls .. 50.6 | 1.99) T. 492] 1.0 || Palisade..... 85 | 28) 50.8 1.60 
Hamilton ...... 54.2) 0.84) T. Hay Springs.............. 82 24 49.9 5.04 9.0 | Palmetto... 78 19 | 46.0) 2.05) 15.0 
50.2 1.56 88 | 60.8) 3.99 Pioche ......... ..--.... | 89] 14/ 49.4] 1.50] T. 
Hayden (near) 5.4) 2.00 | 4.91 80 21 | 47.2) 0.85 9.5 
cede 2. 25 | .. | | San Jacinto .............. 82 25 | 48.8) 1.37 
2. 80 88 80 | 58.9 «6.86 Sodaville. .......... ....| 94] 381] 57.0 1.00 
Lame Deer 49.8) 1.01 Holly ....... 7.80 84 27| 50.0) 2.91 
Lewistown 48.6) T 84) 59.2) 4.28 86 22) 53.4) 1.15 
Livingston 48.2) 3.05 3.0 || Imperial ..... 79°| 32 | 54.5> 5.65 89 
Lodgegrass 83 51.4) 2.92 8.04 0.5 67 28 41.6) 1.15 
7.15) 25.5 29 53.6) 5.30 7.0 New Hampshire. 
Ovando 78; 21/469) 1.18] T. 28 | 52.0 4.04 |...... 85 
75 27 | 49.3 2.18 » 27 | 4.48 |...... Bartlett . ‘(ihe 1, 82 
Philipsburg 47.2) 3.02) T. $2) 58.8) 4.45 Berlin Mills ......... ... 80 24 | 52.3/| 2.79 1.0 
estes 21 41.8)! 1.57] T. 2955.6) 4.05). Bretton Woods.......... | .....|...-.. 
Raymond 1.89 28 | 521/ 4.70 | Brookline®!.............. 82 82 58.3/ 1.08) T. 
70 8' 42.2) 8.29) 50.0 2957.6) 5.55! T. Durham ........ 82 26' 54.2! 0.95 
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New Hampshire—Cont' 4. | 


Belvidere ... 


Bergen Point ............ 
Browns Mills............. 
Cape May C. H........... | 
Charlotteburg ............ 


Clayton ....... 


College Farm ............ 
60% 
Englewood ............... 
Indian Mills.............. 


New Brunswick .......... 


Phillipsburg ............. 


ee 


Sandyhook............... 
South Orange ............ 


Woodstown .......... ... 


New 


Alamagordo.............. 

Albuquerque*............ 
ma 


Bloomfield ............... 


y 
Eagle Rock Ranch........ 
Elizabethtown............ 
Elk 


Fort Wingate ............ 


Gallinas Spring .......... 


Lake Valley... 


Lunas..... 


Mimbres....... 
Mineral Hill... 


Mountainair ...........-. 


snow. 


Minimum. 


| Total depth of 


~ 


Palma 
Raton 


Rincon 
| Rosa 


~ 


Weed 


BRUSSELS 


| Chaz 
Coeymans 
Cold Spring Harbor...... 
Cooperstown 
Cortland 

Cutchogue 
Deansboro 


Fayetteville 
Fort Plain 
Franklinville 
Gabriels 
Gansevoort 


Hemlock 
Hunt 


F258 
ce 


Ogdensburg 
Oneonta 


SE 


o: 


3 
85° 


es 


New Merxico—Cont’d. 


Blue Mountain Lake ..... 
a 
Bouckville 
Brockport 
| Cape Vincent............. 
Carmel 


and melted 
snow. 

Total depth of 
snow. 


° Maximum. 


° | Minimum. 
~ 


New York—Cont’d. 


~ 


PrrPp 


| Sprimger .. 
Strauss 
| Taos 
Trampas 
Tres Piedras 
Tucumeari 


an 


an 


SE 


| 20) | 1.56 | = || 


Jamestown 
Jeffersonville........ 
| Lake George ........ 
Le Roy 
Liber’ 


3 


t 
Littlefalis, City Res....... 
Lowville 
Lyndonville.............. 


43 


DEAD 


Mt. Hope 
Newark Valley 
New Lisbon 


ONG 


ao 


° 


Temperature. 
(Fahrenheit. ) 

a 

° ° 
S4 37 | 61.2 
S4 26 | 55.6 
89 32 | 58.0 
85 28 60.1 
80 29 | 55.4 
81 28 | 56.0 
M4 31) 56.8 
82 29 56.6 
77 25 | 52.6 
S4 60.2 
82 38 | 57.9 
80 28 55.8 

75 35 (55.6 
83 28 | 56.0 
81 21 | 55.2 
75 27 | 53.4 
82 27 | 57.0 
77 32 | 56.6 
78 28 | 54.8 
87 31 | 60.8 
80 29 | 55.2 
88 23 | 59.0 
80 28 | 54.9 
80 24 | 53.8 
84 25 | 56.6 
77 30 | 55.6 
sl 26 «56.2 
90 40 | 67. 
89 33 | 66. 
80 39 | 59.0 
90 47 | 70. 
88 46 «69. 
92 46 
92 50 | 72. 
93 50 | 72. 
89 46 «69.1 
88 48 | 68.9 
86 41 64.9 
94 46 | 70.4 
84 48 | 64.6 
85 50 | 69.0 
83 42 | 62.9 
92 49 | 73.0 
90 45 69.1 
92 44 69.4 
90 44 69.2 
77 31 | 58.8 
89 47 | 70.3 
93 50 | 73.0 
93 45 69.0 
87 39 | 65.0 
93 46 | 71.0 
92 45 | 69.2 
92 42 | 68.2 
88 37 | 66.2 
94 45 | 70.8 
91 52 | 72.6 
85 38 | 62.7 
95 50 | 73.2 
83 82 | 58.8 
92 41 | 69.5 
93 43 | 70.6 
89 45 

91 41 

904) 404 
89 40 

92 48 

93 49 

89 42 

93 

93 

93 


ROM 


S85 


snow. 
snow. 


Rain and melted 


| Total depth of 


| 


~ 


33 
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| Temperature. Precipita- ! Temperature. Precipita- Precipita- 
| (Fahrenheit.) tion. | (Fahrenheit. ) tion. tion, 

| | 
| | | 
Stations. ay Stations. Stations. 

a | 

3 

| sa | 

a 

= | a 

| 81 | 30 | 56.0 | Party 

New Jersey. | San Marcial..............| 95 38 | 66.8 

Asbury Park .............| 84 San Rafael ...............| 85 29 | 57.4 

39 | 64.4 Salisbury Mills.......... 

| 84| 31 58.8 Saranac 

84) 28 | 55.0 | ?. Sotanket 
86 | 78 | 22 | 49.1 | 0.5 || Skaneateles .............. 
85 40 | 65.6 Southampton............. 
85 valley South Canisteo .......... 

83 | Verm 

83 iz 

854 | Whit 
84 | | Wimsors. Straits COrmers........... 
83 | New York. | Ticonderoga ....... .... 
83 | 26 | Wappinger Falls .........| 
86 | Amsterdam ..............| 82] 29] | T. 
34 («62.7 55 30 Wedgwood....... ....... 
87 30 63.4 51 25 - ons 
88 | 32 61.6) 33 | West Berne...............| 

Lambertville 86 | 32 63.4 13 | &3 26 | 

| 85 | 22 59.1 56 | 

Moorestown............... 84) 34 62.2) 31 82 30 | Youngstown ............. 

82 | 35 «61.0 25 82 29 | North Carolina, 
| 87 33 «63.2 | 49 | Baldwinsville ............ 82 30 EE er 3 

| 83 | 29 | 59.8 22 | Ballston Lake............| 80 30 1 

Oceanic 83 | 34 59.6 26 | 

Paterson ................., 986] 36, 62.5) 43 28 5m 

88 | 34 62.6 95 | Buck Springs............. 

| 88 32 60.8 | | 87 61| T. 

10 79 | 18 2.35 | T. | 

26 59.8 52 76 28 3. 35 

85 87 | 65.2 |.......] 85 29 | 0.97 
82; 41 | 59.3) 1.28] | Carvers Falls............. 79 28 1. 83 | | Fayetteville.............. | 
86 29 «61.6 0.42 | Chath: * 
82| 32 60.0) 1.21 | 
85 29 60.8 1, 36 | 90 31 0. 69 

88 23 460.6) 0.68 s4 31 |} 1.31 || Henderson ............... 

40 63.8 1.72 | 78 28 | 335] T. Hendersonville ..........| 

re 82; 28 60.0 | 2. 45 | 81 27 | 2.26 See 

Vineland.................| 87 | 32/626] 83 | 36 2.11 

Woodbine....... ........ 85 35 61.6) 3.75 | sesso] MODE Hot Springs ..............| 

2.17 | Dekaib Junction .........) 80 28 3.19 | 'T. 

86 | 28 Lincolnton ...............| 

Bellranch ................| 94 39 66.5) 1.60 30 | 
| 85| 27/567] T. 

96 | 48 69.0) 00 79 18 7 | 
00 | | 

Carisbac 98} 43 72.0) | Glens 

35 6.0 | Glove 

Cimarron.................| 83 | 31 | 56.0| [iss | Greet 

‘ 30/607] [10 | Greet 
Cloudcroft ...............| 69 28 48.0 00 Griffi } 

| 83] 31 

33 ‘Indi | 

| 88 37 | Ithaca 82 29 | 

Fort Bayard..............| 87] 34 25 

Fort Stanton .............| 82| 32 29 

28 32 Scotland Neck............ . 

88 31 34 | Snowhill................. 

Mohonk Lake............| 78 | 32 || Southern Pines........... 

81| 32 T. 80 30 T. || 

| 95 | 35 88 | 35 || Statesville................ 

os A | 

Los 93 88 | | 9 | | 

Mesilla Park ............. 94 38 North Dakota. 

| 84! 26) 581 3.11 | 30 


Cooperstown 


Fort Yates 


Fullerton .............. on 
cece 
Hannaford ...... 


Jamestown 


LaFollette.......... 


Minnewaukon 


Moyersville 
Napoleon....... 
New England 

Park River ......... 
Pembina 


Power..>.. 
Rolla.... 


Rugby ........ 
Sentinel Butte.. 


University 
Wahpeton 


Weasthope ..... 

Willow City 

Ohio. 


Bangorville 
Bellefontaine 
Benton Ridge 
Bladensburg ........... ee 
Bowling Green 


Cambridge 


Camp Dennison 
Canal Dover 
Camte® 


Cardington 


Chillicothe ..............- 


Circleville 
Clarington 


oe 
Cleveland a 


Total depth of 


Minimum. 


| Maximum. 


| 
| 


° 
° 


Cm 
-a2coc~ 


S=asss 


~ 


an 


Ow 

pot? 


RSS 


cuneonw 


ge 


PSP 
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— Cont'd. 


New Alexandria ......... 
New Bremen............. 
New Richmond .......... 
New Waterford .......... 


North Royalton .......... 
65056 
Ohio State University .... 
Orangeville .............. 
Ottawa ...... 


Plattsburg 
Portsmouth .............. 


Shenandosh 


South Lorain............. 
Springfield ............... 

cue 
Upper Sandusky ......... 


Waynesville ............. 
Wellington............... 
Willoughby .............. 


vee 
Hennessey .......... ences 


a 
® 
3 


Newkirk 


Temperature. + 
(Fahrenheit. ) 


snow. 
snow. 


| Total depth of 


| Kain and melted 


Maximum. 
° Mean. 


~ 
~ 


Ohio 
McConnelsville .......... 


an 
aon 


ence ses | 


North Lewisburg......... 


Sew 


~ 


pom 


Bellefonte........... eines 
Brookville ........... 


Centerhall ....... 
Claysville ............ 


Clearfield ... 
Coatsville ... 
Confluence .... 


Coudersport.......... 


Doylestown .......... 


Temperature, 
(Fahrenheit. ) 


Stations. 
s 
= 
= = 
= = 
Oregon—Cont’ bef e 
Bay City ........ 32/| 51.0 
82 20 47.8 
79 20 | 46.7 
Blackbutte 75 | 50.0 
84) 33 | 52.0 
89 | 23 | 49.6 
| Butter Creek ........... 88 | 23 | 57.0 
| Caseade Locks........ 87 35 | 56.5 
75 | 25 | 51.5) 
84) 36 54.6 
87| 31 | 53. 
78 | 36) 54. 
80; 31 | 52. 
Falls City ............ 81 | 33 | 52. 
Forestgrove ..............| 85) 33) 54. 
88 | 53. 
85 | 29) 52. 
Gold Beach. ......... 66 | 37 | 52. 
Government Camp 70 24 | 41.2 
Grants Pass .......... 92| 548 
Grass Valley ......... 78| 20 | 49.0 
77 | =29| 63.4 
85 28 | 56.2 
Hood River.......... 85 33 | 57.2 
Huntington .......... 87 30 | 56.6 
Jacksonville.............. | 83 | 54.9 
John Day ............ 92 30 | 58.5 
79 25 46.1 
90 30 | 53.6 
Klamath Falls........ 74 25 | 47.2 
80 26 «51.0 
Lakeview ............ 88 20 48.0 
Lonerock............. 74 23 | 48.6 
McKenzie Bridge 89 28 | 52.8 
MeMinnville... 8&3 31 | 54.8 
Marshfield ..... 
81} 27 | 5.5 
Mount Angel......... 37 | 55.5 
Newport ............. 67 | 36 | 51, 
81 | 27 | 49.7 
8&3 24 | 55.6 
62 40 50.6 
M 25 | 49.4 
90 19 | 51.2 
a 82 38 | 55.6 
81 18 | 45.0 
80 > 


88 
87 ; 
"88 | 62.4 
844] 28 | 57.8 
88 | $2 | 61.4 


snow. 


| Total depth of 


> 


3 


ec 


= 


Temperature. Precipita- Precipita- Precipita- 
| | | | | 
Stations. | Stations. 
a 
2 3 | 
North Dakota—Cont'd. — | | ins. | 
Buford, | 51.2 35 1.99; 2.0 
Churehs Ferry ........... 82 | 49. 6 40 3.30) 
49.5 88 | 29 1.16 | 
83 | 48.6 Medina...................| 88 30 5.95 
51.4 Milfordton ...............| 87 29 7. 87 
Donnybrook ............. 83) 48.8 33 0.53 | 
51.4 Montpelier...............| 86 35 4. 75 
Ellendale ....... ........| 86 50.5 81 31 1. 28 
52.3 M4 1. 87 
51.8 89 32 2.12 | 
51.8 86 30 2.13| 
Fort Berthold............| 60 | 51.4 83 | 32 1.39 T. 
52.0 86 39 3. 06 
93} 29 2. 23 | 
86° 87 33 0. 79 | 
8&5 31 2. 
80 | 89 32 
at | 47.2 26 
LANQGOR | Pataskala ......... | 33 
36 
0 | 33 
Manfred 6 | 43 
| | 38 
| $82 
Mint Somerset ne | 36 
30 
12.5 
90 40 
8 | 33 
86) 
86 | 32 
28 32 
28 90 30 | 
| 28 88 26 
79; | 92 39 
si | 20 85 | 36 
Bee 89 | 32 
sO 20 
83 | 30 89 38 
86 20 Oklahoma. | 1. 82 
10 89 | | 
Amesville 92] 85] = T. 
| Cloud Chief ..............| 88 
87 | Fort 86 & 32 | 59.6 
| 86 80 3s | 52.0 
Cadiz 88 | Grand... 90 Umatilla ................ 88 34 | 60.9 | 
91 86 24 50, 2 | 
90 25 | 49.9 | | 
...| 87 78 23 | 50.0 
| Kingfisher .............. 89 | Pennsylvania. 
80 | 88 1 
Defiance. Norman..... 89 | 
Frankfort ................| 92 | Stillwater................| | 
| Weatherford 87 46 | 66.8 a... . 86 25 | 56.2 
bas OF 86 | $2) 54.4) G8) 
Tromton 98 | Arlington ................| 87] 31 | 59.6} Ellwood Junction........|..... |..... |...-.- 
Jacksonburg.............| 87 | Asbland..................| 85| Emporium ...............| 88| 82| 
Lancaster ................| 87 | Aurora (near)............ 82 34 | 54.9 32 | 60.9 
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| Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
a 
Stations. Stations. Stations, a. 
a a = a a a a a = 
Pennsylvania— Cont'd. | | Ins. | Ins. South Carolina—Cont’d. Ins. Ins. nt’d. Ins. 
Forks of Neshaminy .....|......| 215 | 99 47 | 72.8 | 3.79 Iron City 70.2 | 6,88 
| 88 29 3.11 | Smiths Mills ............. 9. 50 72.0° 6.30 
90 31 | 62.2] 2.92 91 5473.2 | 5.86 Jackson | 72.4 5. 65 
91 35 64.4) 1,88 | Statesburg .............. 95 56 (73.6 | 6.95 Johnsonville | 70.8 | 6,88 
Girardville .............- 2. 50 Summerville ............. 93 55 | 73.8) 4.05 | Jonesboro ......... 67. 24)... 
Gordon ...... | 89 26 1.56 95 56 | 74.3) 4.10 Kenton | 70.0) 4.34) 
Grampian | 85 27 2.26 96 52 74.0) 5.70 Kingston 
Greensboro. +3 46 70.0 | 8.70 Lafayette 69.8 | 4.38 | 
Greenville. ............+.. | 87 29° «58.6 | 4.06 | Walterboro....... ...... 95 56 75.8 | 6.41 Laadvalle 4.00 
Hamburg ........--- -| 87 31 63.2 | 1.28 53 | 73.2 | 3.60 Lewisburg 71,8 | 7.69 | 
Hanover............ -| 91) 86) 64.4!) 265 Winthrop College ... 93| 7.43 on sid 
Herrs Island Dam........ 3. 08 Yemassee ........... -| 96 57 75.0) 6.70 Lynnville 71.2 | 7.41 | 
Huntingdon ............. 30° 61.6 | 4.26 93| 54/728) 7.90 3. 50 | 
Indiana ....... | 85 31 | 59.8 4.60 South Dakota. MeMinnville .. 44 70.0) 5.90 
9 29 62.9) 3.58 Aberdeen .............. 84 28 | 53.1 | 8.00 |...... Maryville 44 | 70.8 6.02 | 
Johnstown | 89 33 63.2 | 4.08 | 85 901 OS 47 71.3) 7.24 | 
Kennett Square.......... | 84 37 | 61.8 | 3.51 Alexandria .............. 82 28 | 54.4) 6.45 T. Newport 44 70.1) 9.12 
Lawrenceville”...........| 86 85 23 | 50.4) 1.36) T. 92 39 | 70.4) 7.25 | 
| 88 34 62.8 | 2.67 82 25 51.1) 5.68 11.0 || Rogersville..... 88 89 | 67.8) 3.54 | 
81/ 31 57.5) 1.89) T 77 30 51.2) 6.14 T. Rotherwood 3. 33 | 
32 | 61.3; 211 81 81 | 54.4) 465) T. 90, 34 66.1) 4.71 | 
34) 63.0) 3.01 80 31 (55.3 | 5.16 91; 50 | 71.4) 4.99 | 
Look No. 4 2. 46 Chamberlain ............. 85 30 | 55.1 | 3.96 |...... 86, 48 68.0 5. 21 | 
84) 36 62.1) 5.17 85 22 53.2/ 405 T. 82 38 | 62.7 | 7.19 | 
86| 34 63.0! 2.21 78 27 «51.8 7.06 3.0 || Springdale ............... 89 37 | 68.8 | 6.49 
Mifflintown ........ 89) 81 620) 2.91 Clear Lake .............. 7¢6| 30|505| &62| T. || Springville........ ...... 89 | 48 | 70.3 | 9.50 
| 25 59.5) 1.49 81 26 («52.4 8.61 4.0 azewell] BOD 
82; 25 | 55.6; 2.23 86 B31 | 57.4) 7.47 | Tellico Plains ............ 90 43 | 70.4 | 3.27 | 
New Germantown......... 87 33 (61.4) 4.08 | 88) 28) 55.3) 4.10) T. 85 40 | 67.2 | 5.96 
Ottaville 0.91 Farmingdale ............. 7.0 || Tremtom 90 47 73.0) 5.28 
3. 80 | 82 25 51.3) 5.42 4.0 90 43 | 70.6 | 6.62 
Philadelphia ............. 85 43 64.2) 2.11 Flandreau 81; 30 53.2) 7.49) T. 45 | 70.6 | 7.76 
Pocono Lake ............- 22) 56.8) 1.87 86 | 2 546) 5.32) T. 4. 53 
0. 56 79| 24/502) 5.94)...... Waynesboro.... ... .....| 91 40 | 69.9 | 4.26 
0 1.50 | 83 28 53.7 | 7.36 0.5 | Wildersville ............. 86 45 | 70.2 | 7.21 
ses 86 33 63.4) 1.96 Grand River School ...... 86, 24 652.6) 4.27 50 71.6) 4.15 
86 28 (56.7) 401 Greenwood .............. 80 56.4) 6.20 Texas. 
86 30 56.4 2.48 79; 26) 51.4) 5.23 92 46 72.6) 5.55 
Saltsburg ...... 8. 21 || 6.78 |] AlWHM 3. 34 
Seisholtzville. (0.67 || Hoteh City | 88] 27/628] 437| || 5.04 
2.18 52.4 | 6. 36 O.9 || Athens 94, 53 76.4) 11.25 
Skidmore ................ 86 412 80.8| 6.00; 3&5 || 95 | 58 | 77.2) 1.87 
Smiths Corners.........../..... 50.4, 8.92 93 | 43 | 73.6 | 2.29 
87 28 (56.6) 484 54.0 6.41 | 101 57 | 80.2 | 3.52 
South 86 27 60.0) 1.59 51.5) 5.45 * 92 59 | 78.6 4.95 
85 | 34 58.6) 3.74 528) 5.82) 90 56 | 75.0) 0.17 
Swarthmore.............. 83 7 62.6) 1.67 Menno. 65.2] 5.387 |...... 87 49 72.6) 8.61 
8 | 25 148| || Milbank §2.4| 7.35 |..... cones! 2.74 
Uniontown 88] 63.5) 3.18 Mitchell...... 54.3) 5.01 89 49 | 72.8 | 4.58 
91) 28 586) 3.47 Oelrichs 50.6) 4.09. 94/ 61/781] 1.59 
S4 29 | 56.6 |....... T. On-the-Trees Camp 51.7) 3.37 20 | Brenham 77.1) 5.74 
S40 62.8 | 3.35 51.6 | 4.33 | 4.0 || Brighton................. 59¢) 2.64 
West Newton ............ 2.94 | Plenkinton,.............. 53.8, 4.20 T Brownwood ............+- 89 50 | 73.7 | 5.81 
| Wilkesbarre........... 87] 61.2] 1.39 ccc cs enc} cece 5.86 T. Channing... 86 36 | 64.0) 2.27 
Williamsport............. | 86 35 62.4) 2.09 H 51.3 | 6.26) 20 || Childress... 46 | 70.4 | 2.87 
Rhode Island, | | B.12 |] Claremde@m. 85 47 | 68.0 | 3.58 
| 38 55.3) 1.45 55.4) 6.41 53 | 73.8 | 10.14 
occ | 80 30 | 55.0) 1.69 Sisseton Agency.......... 61.4] 7.65; 0.8 || 87 41 | 65.6) 4.14 
Narragansett ............ 73 33 (58.6) 211 49.6 | 6.95 | 24.0 || Claytonville.............. 95 46 | 72.8 | 2.54 
Pawtucket ............... 88 | 61.6) 1.77 52.4) 414 T. 86) 48) 72.2) 5.67 
Providence a............. 89 38 60.8) 1.53) T. 57.0) 9.51 | College Station.......... 4 9% 57 | 78.4) 3.10 
South Carolina, | Watertown............... 95 42 74.4] 2.78 
98 51 74.6) 4.35 | 53.5) 5.90 Columbia 90 62 | 78.2) 0.52 
Anderson ......... 51 72.3) 7.76 7.55 |. Columbus | 5.91 
91 52 71.9) 3.68 Comanche................| 75.0f) 4.28 
| 63 76.1 | 4.21 Andersonville .......... 89 40 68.1) 7.10 55 | 74.5) 3.49 
7| 52) 74.9) 6.21 93 | 45 71.2) 6.39 Corsicana 94) 55) 77.2) 5.32 
8.12 Ashwood................., 90) 48| 70.1] 6.45 95 | 63 79.4) 6.10 
5. 40 es 43 71.2| 4.93 87 55 | 74.8 | 11,41 
Cheraw ...... 91 52 | 72.2) 6.97 Bluff City... 96 58 | 78.4) 4.18 
Clarks Hill....... 54 73.7 | 3.73 Bolivar ... 44 70.8 | 5.65 90 | 73.4) 7.65 
Clemson College. ......... 89 49 72.2) 8.65 41 | 67.5 | 2.20 Danevang 97 60 | 79.6) 1.45 
96 53 | 74.2) 4.95 Brownsville 50 | 70.6 | 6.84 88 55 | 72.0| 4.34 
91 50 | 71.8) 7.61 Byrdstown .............. 42 69.5 | 5.18 90 52 | 74.8] 5.58 
| 9% 5474.6) 5.42 4.04 || 96 72.1*| 7.25 
3. 40 Celine. | 438 || Eagle Pass 95 56 | 78.6 | 5.88 
8. 98 3. 81 | Fort Brown ............- 92 63 | 81.2 | 0.98 
6.15 89 46 | 70.1 | 6.25 Fort 9% 55 | 77.3 | 2.40 
95 53 | 73.4) 4.94 5. 85 Pert 92 41 | 684) 0,22 
96 50 | 72.2) 6.77 Covington. 88 55 | 71.6] 6.23 Fort McIntosh ..........- 102 59 | 82.0) 2.58 
90 | 60/742) 4.39 5. 24 Fort Stockton ............ 97} 48) 72.8) 1.84 
Heath Springs............ 95 54 73.1) 4.53 90 45 | 70.2) 5.88 Fredericksburg ..........| 88° 50'| 74.4¢| 2.56 
Kingstree ......... 95 57 | 75.8 | 2.77 Dickson .........- oe 90 40 | 69.3 | 7.07 87 46) 71.6) 8&0 
94 42 71.0| 6.72 92 41 | 70.8 | 10.47 Gatesville 91 54) 75.7) 6.80 
Little Mountain 96 55 | 73.1] 5.18 Dyersburg .......... 49 70.9 | 9.84 Georgetown 92 53 | 76.0) 1,83 
Newberry .......... 97 52 | 3.99 izabethton ............. 89 41 | 67.0 | 4.27 Gonzales ......... ‘ 2. 27 
6.17 88 35 | 65.4 | 6.39 Graham 92 46 | 73.6) 2.83 
Pinopolis BF, 90 58 | 71.5 | 3.97 Florence ........... -| 89 45 | 70.4) 4.29 Grapevine 90 49 | 73.8 6.55 
St. George. .. 95 | 56/750) 5.84 Franklin ...... 70.0) 4.18 Greenville. ........ 95| 60] 73.8 | 12,01 
St. Matthews............ 91 53 | 72.6 | 8.82 Greeneville ...... 87 42 | 67.2 | 5.05 Hale Center........... -- 87 45 72.2) 3.58 
St. Stephens..... 7.02 Hallettsville 93 60 | 79.7 | 4.40 
95 51 | 73.4 | 3.52 Harriman...........- 45 | 68.5 | 5.42 Haskell ..... 95 47 | 72.4) 3.36 
Santuck..... 95 49 171.4! 7,21 89 40 | 67.4 | 5.94 Hearne ........ 93 56 | 75.6 4,16 
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Temperature. Precipita- — Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. | (Fahrenheit. ) tion. (Fahrenheit. ) tion. 
| 
3 s = | = = = 
a 
Texas—Cont’d. Ins, Utah—Cont' d. Ins. | Ins. Virginia—Cont’d. | Ins. | Ins 
Hem 7.15 cc 80 27| 2.60 1.5 | Warsaw .......... 91 37 | 68.4) 4.94 
Henrietta 4871.9) 6.38 80 20 47.8) 0.10 1.0 Williamsburg ............ -| 40 | 65.9) 3.09 
Hereford .......... 90 | 34) 66.4) 207 Logan 9 | 30/544) 213 Woodstock ...............| 9 | 36) 65.5) 3.65 
Hillsboro 92 52 74.8) 7.50 78 29 | 49.9; 2.25/ ..... Aberdeen ........... 78 31 | 52.7] 4.52 
77.1) 1.98 1.15 | 2.0 || Amacortes.............. 744) (354) 52.44) 2.81 
Houston ............- 59 79.0) 1.46 Marysvale. . 22 49.0) 1.85 8. 56 
Huntsville ...... 93; 56/780) 3.29 Meadowville . 75 46.3) 4.15 Bellingham ..............| 78 34 | 53.4 |) 2.80 
Jefferson ..... 52 | 75.0 | 12.38 cece 2.11 75 33 | 52.9] 2.76 
Jewett ... 99 54) 75.0) 6.39 34) 58.2) 1.47 20 || Bremerton ............... 81 37 | 51.2) 272 
91 53 | 75.3) 8.65 93| 34/600] T. 34 53.5) 3.56 
4672.0) 1.20 80 | 27/ 49.4) 1.69) | 77) 26) 51.6) 244) 1.0 
Kerrville. ... 49 74.6) 1.87 Mount Nebo ............. 87 $2 | 1.18) ..... 84 29 | 55.1 | 3.72 
Knickerbocker........... 93 47 | 74.0) 614 Mount Pleasant *......... 27) 44.7) 1.25 | 26 | 554) 1.77 
Lampasas 52748) 3.80 85 28 | 55.2) 1.91 1.0 || Clearwater ............... 81 30 52.4) 6.51 
0. 66 8&5 33) 55.4) 4.25 80 24 50.4) 1.53 
1. 06 wc tose. 83 24 50.8; 1.99) 15.4 || Colfax ...... 84 28 | 53.1 | 2.02 
75.4) 4.65 1. 98 | | 86 26 | 52.8] 2.73 
68.3 1.68 6000 79) #24) 46.8) 2.09) 25 | 52.8] 1.04 
7. 58 23 45.8 1.42; 12.1 || Coupeville ...............| 75 38 | 53.9) 3.68 
76.0) 7.59 89 32) 54.4) 1.85 82 24 | 62.2) 1.37 
78.4) 2.18 76 21 | 45.8) 1.88 | 86 22 | 52.0) 2.13 
73.1 | 14.93 1.07 | 8&8 25 | 52.8] 1.78 
76.4 821 96 35 | 64.2) 1.65 Dayton. . 30 53.9 | 376 
73.0) 1.84 94; 37/68.2|] 1.11 East Sound 78| 30/521] 3.01 
75.0) 5.01 82 34 55.8) 2.29) T. Ellensburg .. ve S44 25 | 54.0) 0.54 
66.6 422 86 25 | 51.9 3.08 85 34 | 57.9 | 0.20 
72.3) 3.09 25 | 48.6) 230/)...... | 3. 47 
74.0 12.05 | Soldier Summit .......... 78 21) 444) 0.49 6. 48 
2. 83 9.5 || Hannas Ranch........... 85 42 | 60.4 |....... 
6. 3051.8) 0.70; T 21) 61.1] 1.25 
8. 46 Tooele 88| 30/529] 1.42 Horse Heaven. 
74.4) 5.69 80; 25 | 49.2) 0.54) 0.4 |) 70 | 37 | 52.6 | 5.03 
79.2) 3.88 Pople 26/49.4| 1.11| 1.0 || Kennewick............... 59.8) 0.88 
78.7 | 0.75 | Trout Creek.............. 80) 21 51.4) 0.60 | 86| 27/ 59.6) 0.67 
78.2) 1.27 9% 30) 58.6 0.85 | 84) 82/537) 438 
71.8 2.40 80 31 52.9) 1.38 3.5 || Lakeside ................. 82 37 | 57.7 | 0.69 
71.2) 3.50 79| 22/468) 235 81} 30) 50.4) 5.27 
| 4.39 Vermont. 84) 56.8) 2.12 
77.4) 471 | Burlington 74| 36/566) 2.58/ T. 85 | 36 | 57.6] 1.40 
| Cavendish............ ... 81 26 | 53.8 1.92 Mottinger Ranch.. | 35) 63.2) 0.86 
74.4 4.80 | Chelsea .... 76 28 51.4) 1.3 2.0 | Mount Pleasant... .| 81 34 | 54.2) 5.76 
waa -| 86 27 | 56.4 | 0.71 
76.7° 2.81 Cornwall ........ 78 31) 56.6) 1.88) T. Northport 84 22 | 51.4] 2.58 
77.1) 2.132 69 30) 48.0) 2.21 87 2 | 56.0) 0.72 
74.8, 3.29 | Enosburg Falls 77 27) 53.4) 3.11 1.4 || Olga ...... 72 40 | 53.1 3.01 
0.88 | Jacksonville . 80 28 | 54.8 | 1.32| T. Olympia .. ---| 86 30 | 54.2) 2.85 
73.2 12.46 | Manchester 76 29 | 2.27) T. 85 29 56.1 | 1.00 
73.3 3.84 | Norwich . 79 25 | 53.0; 1.96) T. 87 27 | 54.3 | 2.23 
80.1 2.16 | St. Johnsbury 80 27 | 54.6) 2.68) T Port Townsend 73 36/524) 3.39 
73.4 16.00 WEED 76 26 | 2.29 | 314) 52.44) 1.62) T. 
76.0 5.78 Westfield 21 | 50.1 1, 63 
%.3 400 cn 79 24 52.4| 1.60) T. seus 1.14 
77.2 487 | Virginia, 82 27 | 52.2 1.54 
4.7 248 91) 36/684) 6.10 | 78) 34/536) 3.81 
y 75.8 | 8.88 90 40 | 67.6 | 3.28 78 30 52.2) 4.57 
Valley ‘Junction. . Barboursville ............ 87 40 | 67.2) 455 Snohomish . 33 53.9 | 5.63 
cc 92 60) 78.4 2.45 Bigstone Gap.............| 87 39 | 66.4 | 3.32 Snoqualmie . 84 31 | 54.5 | 6.75 
cored 98 | 56| 8.39 | Blacksburg............... 86 | 37 | 63.0) 7.45 8 | 34/538) 5.24 
Waxahachie..............| 92 52 | 74.6) 5.36 | Buchanan... ............. 8. 49 South Ellensburg ....... 84 26 54.2) 0.07 
98 40 Burkes Garden........... 83 33.) 59.2) 6.30 82 32 | 57.8 | 0.75 
Wichita Falls ............|...... seeps 9. 90 | Callaville 92 42 70.0 | 4.17 8- 24) 59.2 | 0.78 
Willspoint........ 90 51 | 73.7) 9.56 91 53 | 68.4) 2.84 88 30 | 55.1) 0.62 
| Charlottesville ........... 90 45 | 67.6 4.06 &2 30 | 53.9] 3.22 
Alpine ............ 1.75 Vancouver .......... 86 35 | 56.4 | 3.36 . 
pas 4.04] 44.0 || Columbia 9.58 74| 38 | 53.6| 3.83 
Aneth... 90 31) 59.2 0.39 | Dale Enterprise . 90 33 | 64.3 | 2.77 Wahluke 88 31 | 60.1 | 0.14 
Blackrock. 86| 30/532) 1.52) 3.0 | Dinwiddie...... ........ 92| 37/67.6| 454 Wenatchee (near) ........ 83 | 29/ 55.2) 0.71 
Blacksmith Forks .......)...... 233 46 | 66.2) 4.52 Wilbur ..... 23°, 52.0) 1.14 
Castledale. ........ 81 19 | 48.8) 0.40 89 #9 | 67.6) 3.61 90%; = 57. 
0.51 | Fredericksburg ......... 88 36 | 66.6 | 4.28 West Virginia. 
cn &3 59.6) «1.60 Grahams Forge ...... 85 35 | 64.7 | 8.12 90 40 | 66.5 | 4.94 
Corinne 88 3354.6) 2.85 89 40 | 65.6 | 3.68 87 26 | 59.5) 4.09 
Coyoto 78 18 | 44.4) 1.82 ]...... 91 52 | 68.2) 3.24 Bens Run. 94 39 | 65.0 | 6.81 
86) 27/53.6) 1.35 Hot Springs............. 61.9)| 5.51 Berkley Springs.......... 90 | 34/ 64.5| 1.78 
Emery .. 67 RO coed 7. 88 Bluefield ................. 87 41 | 65.4) 7.67 
Escalante .. 81 27 52.8) 0.87 91 35 | 66.3 | 6.23 Buckhannon ............. 85 34 | 62.3) 5.09 
Experiment Farm ..... 37 | 62.6 |....... 35 | 64.0) 2.70 Burlington ............... 89 31 | 63.0) 4.54 
Farmington .............. 86 33 | 53.8) 2.80 86 37 | 64.0) 5.29 Central ....... 92 33 | 62.9) 4.27 
Fillmore 91 28,553 2.45 Mendota . cease 2. 62 55 34 | 66.2) 5.12 
Fort Duchesne ...........| 86 28 53.2 0.89 28 | Newport 88 51 | 70.2) 3.08 Charleston .............. 89 44 68.4) 5.69 
86 89 31 | 66.8 |....... 86 39 | 64.3 | 5.19 
TTT T TT 88 30 | 57.6 130 ---| 548 38 | 65.6 | 7.10 
Government Creek ....... 81 26 2.17 466 92 33 | 68.5 | 4.44 
coo 53.0) 1.40 BO cc 2. 36 93 36 | 65.2) 6.15 
con 29 50. 5 | 1,27 |...... || Rockymount 5.47 Sprig. 87 33 | 63.0 | 5.28 
Henefer 81 49.4 114)...... Saxe... 5.13 1. 86 
Huntsville ....... | 2.80 1.0 || Speers Ferry .............|.... 3. 48 90 41 | 67.2) 6.34 
22 | 47.8 | 2.20 4.0 || Spottaville .............. 4.07 79 39 | 63.8) 5.65 
Ind nola . cece | Stanardsville 8. 42 86 35 | 64.4) 5.76 
Kelton *! 8 | 30/51.6 2.25 Staunton ....... 403 91 40 | 67.7) 5.66 
La 76! 2/1492) 217! 80 |] Stephens City 3.35 31/624! 7.70 
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Temperature. Precipita- Temperature, Precipita- Temperature. Precipita- 
(Fahrenheit. ) tion. i (Fahrenheit. ) tion, | (Fahrenheit. ) tion. 
| 
3 ° | ° 
} 2 = 
| eo | 2 | | | | | | @o 
fig ile lg dia 

West Virginia—Cont'd. | Ins. Ins. Wyoming —Cont'd. e | Ins. | Ins. | California. | | Ins. | Ins, 
90 38 (64.5) 4.03 Chugwater 80 26 49.2) 2.49 4.0 || Berkeley ................-| 76) 1.87 
Mannington..............| 87 34° 62.8) 3.97 70 17 39.4 1.99 6.5 Mohave 82! 88) 60.2 0,00 
cove 85 30 60.5 3.91 Eatons Ranch..........-. 77 29 49.0 4.55 10.0 Redlands 58.6 0.27 
Martinsburg ............. 92 39° (64.7) 1.90 2. 82 8.0 San Miguel Island 
93 32 66.2) 2.81 74 21 44.4 0.86 1.0 West Saticoy 0. 00 
Morgantown........ 87 30 62.5) 3.63 - 73 | 
Moundsville.............. 90 34° «63.8 | 3.02 || Fontenelle 72 14 45.0 1.72 GQ BL) 49.9 3.72 1.0 
New Cumberland ........ 86 33° (61.2) 6.30 || Fort Laramie ............ 85 27 «54.0 3.725 Minnesota. 

New Martinsville ........ 37 65.6) 4.47 Fort Washakie.... ...... 77 230 «48.4 6.0 | Rolling Green ........... 12/442 2.34 3.0 

Nuttallburg.............-. 90 36 65.2) 5.70 80 2 49.4) 4,22 0.3 16 | 40.2 2.65 1,2 

89 28 | 60.6 | 4.70 Granite Canyon.......... 69 21/446) 393 15.0 || Zumbrota ............... | 7 21 | 43.1 |....... 

90 | 32/640) 6.31 Green River.............. 81 26 49.6 1.27 Montana. 

95 | 33 61.0) 6.24 22 47.8) 2.50 | Fort Benton.............. G88) 

Romney............ 89 34 64.6 | 3.66 Hyattville .. 81 96.) New Hampshire. 

Rowlesburg Iron Mountain ......... 76 19 47.6 3.63 10.0 68 17 | 39.0, 2.19 4.5 

90 32 64.4) 417 72 20 44.7) 1.79 6.8 North Dakota. 

Southside ................ 90 40 65.4) 5.43 Little Medicine........... 68 10 | 42.0) 2.32 10.0 || Wahpeton................ 77, 19/44.0 1.54 3.0 

38 468.4) 3.77 Lolabama Kanch......... 69 1§ 40.2; 259) 120) Ohio. | 

86 32. («59.6 | 7.57 81 23 «47.5 «44.40 4.2 || Circleville ............... | 81) 25 | 520) 3. 22 

Uppertract ............... 91 32 64.0) 4.45 Marquette. ............... 76; 351 12.0 | South Dakota, 

Valley Fork.............. 9 | 33 | 65.0) 4.97 75 19 45.3, 410 9.0 | FortMeade............... 75) 15| 428 0.49 

Webster Springs .........| 95 «66.1 | 5.20 24 47.4) 3.76 6.0 Rosseau ...... 1, 49 2.0 

Welisburg.............. 85 35 60.9 | 2.89 83 48.8) 2.29 West Virginia. } 

96 31 65.0 | 5.68 82 24 50.4) 3.47 ...... 20/488 2.63 8.0 

| 39 | 70.2 | 4.38 82 23 | 61.4) 5.52 )...... Point Pleasant ........... | 86) 2 55.6 3.10} T. 

92 40 67.4) 3.59 cons 425) 89.7 || Terra Alta................| 75 | 16 | 47.1 2.59 | 10.5 
Wisconsin. Rock Springs............- 78 || Valley Fork®............. 83 23 | 55.2) 2.08; T. 

Amberst ...... 80| 26 | 52.8) 5.05 80-25 48.9 | Wyoming. 

78 29 | 64.2 ).......| South Pass City .......... 17 40.2¢ 3.30 22.0 | Yel’stone Pk (Can. Hotel) 56 —10 33.2 1.23) 15.0 

83) 23 58.3) 4.35, 7% 48619 45.20 3.00 24 Merico. | 

Appleton Marsh......... 83 23 52.8 | 6.65 89 23 «53.2 3.21 91, +60 78.8 1.02 

| 3.13 | | 66 18 404) 355 40) 

80 26 «51.6 | 4.50. 72 23 44.4 2.50. > 4 

85 | 57.2) 4.21 Yellowstone Pk. (C. H)... 674-184 36.24 2.07 13.5 

000. 78 29° (54.5) 4.36 Yellowstone 65 20 | |] 

Yellowstone Pk.(Lake).. 59 13 35.6) 2.16....... 

28 54.3) 6.61. Yellowstone Pk. (U. Ba’n 72 11 39.2) 390.. 

Butternut .. 25 | 50.2) 4.47 | Yellowstone Pk. (Soda B. 74, 42.2) 4.08. 

83 28 | 53.3 | 6.09, Porto Rico. | 

4. 65 60.000 87 53 71.0) 5.77) 

Darlington ............... 85 30 57.4) 6.47— 98 62 80.0) 3.23. 

78 | 20/527) 5.90. 8 57 726 

Eau Claire ............... 81 32 (56.4 | 90 64 76.6) 488 

77 19 | 48.4) 3.29. Barros .... 87 (74.2) 4.88 

| aguas ........ | 90} 4, 4.67) 

Grand River Locks.......|..... 7. 23 | | Canovanas ..............- 9 79.0) 10.25 EXPLANATION OF SIGNS. 

— See | | * Extremes of temperature from observed readings of dry 

Ladysmith | 22/51.9| 456 T. | Ingenio. 
Lancaster 81) 36 56.6) 7.17 Isabela. . 90 68 77.6 4.82. Mean of 7a. m. + 7p.m.+2 
Manitowoc .. 71 29° 50.1 | 5.08 Juana Diaz 90, 67 78.9 2. 02 | ‘Mean of 6a. m. + 6p. m. + 2 
Mauston......... 83 30 | 55.2 7.07 La Carmelita 85 60 73.1 | 9.09. 5 Mean of 7a m.+2p. m. +2 
Valley | Yeolina | ¢ Mean of readings at various hours reduced to true daily 

| Lares . | 10. mean by special tables. 
Menasha ...... 4.17. Las Cruces 8 61 70.3) 6.59. 
82 31/5621 668 Manet! | 97 64.785) 3.52 | m daily readings of the maxi 
Neillsville ............... 84) 28 53.4) 5.23 5 |] Maunabo...........cce00- | 91) 65 78.4) 9,29 An italic letter following the name of a station, as “ Liv- 
servers, as the case may be, are reporting from the same 
80| 26 | 51.6) 4.34. Rio Blanco 86 66 16.47 station, email seman the name 
79 27 51.9) 2.77) T. Rio Piedras 7. 23 station, or in figure columns, indicates the number of days 
83 | 32 | 56.6| 7.64 | San Salvador... 84 73.4) 4.00 nite te the of 
Port Washington... .... 80) 29 49.6) 7.42, Santa Isabel 88| 65 77.5 | 3.54 tuse seconde When the same 40 enesed tuo dave” 
ner. 23 «COS. 

vens Point. .......... j | 52.8%) 4, ° of 4.17. 
en ad Canal...... 69 23 | 48.2 oz Late reports for April, 1905. ere, Campbell, make mean temperature 41.0° in- 

Junction ......... | | Longview, make mean temperature 57.8° instead 

MB | 55. A aska, | of 57.4°. 
Watertown Ce ccecceccccees 29 | 55.8 | 5.82 || Coal Harbor.............. 36 19 38.6 | 18,92 5.5 | Utah, Aneth, make total precipitation 1.40 instead of 1.50, 
Waukesha................ 85 30 54.4) 6.71 || Copper Center......-. ... 56 61} G4 Wisconsin, Minocqua, make mean temperatare 40,0° in- 
81 24 (53.4) 4.93 | Fairbanks ...... 60 0 36.6) 0.20 2.0 | stead of 39.99. 
Wausau...... 30 53.0) 4.74 | Juneau 60 80 424) 4.96 
Whitehall. ....... 82| 28 5.69 | 68 888/046) 3.0 
| Ketchumstock...... 34 —3 M2) 040) 40) 
74 26 45.9 | 3.47 BS 66 21 42.5 | 11.65 0.8 
81 25 50.0) 1.66 4.5 | Petersburg......... ..... 62 42.4) 7.17 
74 19 | 43.8 | 3.17 57) 86.2) 3.41) 19.5 
22/458) 3.13) 62 | Arizona. 
21 48.1! 3.73 18.0 | ArizonaCanal Co. Dam..' 89 44 66.2' 2.16 | 


: TABLE II.—Climatological record of cooperative observers. Late reports for April—Continued. 
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TABLE III.—Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of May, 1905. 
Component direction from— Resultant. _ Component direction from— Resultant. 
rus | Direction | Dura- | Direction | Dura- 
on ra- on | Dura- 
| 8. E. w. N. 8. E. w. re 
England. Hours. Hours. | Hours. | Hours. | e Hours. | Hours. | Hours. | Hours. | Hours. bs | Hours. 
nee 15 21 | 12 23 os. 69 w. 17 Moorhead, Minn...... 26 15 22 18 n. 2e, 
Portland, Me.... ...... 12; 28 22) 34 w. 19 Bismarck, N. Dak .......... .... 27 6 23 17. 16 e. 22 
Concord, N. H.¢......... os 12 7 12) n. 39 6 || Devils Lake, N. Dak 22 13 19 19 
Nantucket, 17 26 ll 26 s. w. 18 Minneapolis, Minn.*................. 10 8 9 12. on. 56 w. 4 
3; 13 29 | 56 w. 22 18 18 18 4 
Providence, R. 19 20 | 28 s. 87 w. 10 12 9 8 s. 2 
New Haven, Conn ......... 28 17 | 18) 5w. 12 || Charlies City, Iowa... 19 20 18 19 1 
Middle Atlantic States. 4 23 15 21 il 
Albany, N.Y 16 26 9 19| s. 45 w. 19 21 19 18 s. 27e 2 
Binghamton, N. Y.¢ 8 5 | n. 18 w. 18 22 19 146 68. 37e 5 
Harrisburg, Pa........ 19 23) 66 w. 82 17 12) 8. We 18 
Philadelphia, Pa... 13 23 | 17 18) 6w. if . 9 10 10s. 2 
20 | 25 | 10 27| s. 74 w. sce 13 11 5 s. De. 8 
Atlantic City, N. 18 | 23 | 17 21) s. 39 w. 6 16 | 28 18 14 os. Be. 13 
2 10| 14 || Hannibal, 8 10 12 w. 2 
Baltimore, 17 22 | 18 | 15 | Sle. | 24 28 13 He. 21 
Oni 20 23 19 | s. 59 | 6 | Missouri Valley. 
15 26 17 18; 8s. 11 Columbia, 5 12 7 s. ®e. 8 dai 
ount Weather, Va. 19 | 16 20; 45 w. 20 19 20 16 «on. 76 e. 4 
Wytheville, Va 13 15 $2) n. 83 17 || Limoolm, Nebr 17; 21 4s. We 9 
South Atlantic States. | 21 25 16 8. ide 4 
18 24 | 15 20) s. 40 w. 24 | 16 19 15| n. 27 9 
11 | 24 | 20 2] s. 12 12 6 
«(17 27| 55 w. 12 || Pierre, & Dak 25 17 19 19 8 
26 | 15 18) s. 34 21 16 20 19 lle 5 
© 26 | 17 25 | 28 w. | 12 7 11 | 31 w 6 
Charleston, C....... 9 33/16 17| s. 2w.| 24 || Northern Slope. 
16 20 17 s. 37 w. 21 4 28 20. «on. 25 e. 19 
15 23 17 19| s. 8 | Miles City, Mont..................... 23) 15 24 n. 37 w. 15 
6) 32 10 s. w. 29 || Helena, Mont ................ 17 13 10 38 on. 82 Ww. 28 
OD 34 19 Ze. 25 Kalispell, Mont.... 17 | 19 28 os. 85 Ww. 27 
ida Peninsula, Rapid City, 8. Dak... 20 | 13 17 23. «Con. 41 9 
Jupiter, Fla .. 5 42 22 9) s. 9. 39 | Cheyenne, Wyo ........ - 21 21 14 17 w. 3 
Key West, Fla 6 20 44 3) s. Ze. 483 || Lander, Wyo .............. is 24 14 11 25 on. 4 w. 17 
Tampa, Fla 14 17 31 14) s. 80, 17 | Yellowstone Park, Wyo ............. 24 21 7 on. 8&3 24 
North Platte, Nebr .................. 19 | 18 16 19 | n. 72 w. 3 
Atlanta, Ga 10 19 19 23 | 24 w. 10 Middle 
Macon, 10 10 7 w. 22 | 18 17 15 | n. We. 4 
Pensacola, Fia.t ..... 13 9 6| s Ble. 17 18 24 20, 8. 76 e. 4 
Birmingham, Ala.t ..... 3 13 10 s 6 Ww. 10 | Concordia, Kans 2 20 16 | 8. 8 
il 39 9 15) 12 w. 29 Dodge, 15 25 22 te. 14 
Montgomery, Ala 26 19 17| Se. 17 25 21 Sle. 13 
Meridian 4 4 7 11 | s. 22 w. 18 27 23 9| Sle. 17 
Vicksburg, Migs ....... 13 33 16 20 Southern Slope 
New Orleans, La... 13 38 21 2] s 37e. 35 25 7/ 32e. 34 
Western Gulf States. 11 | 31 24 12 s. 3le. 23 
Fort Smith, Ark ..... 13 18 28 s. 7e. 17 Southern Plateau. 
19 | 27 | 18 12| 37 e. 10 | El Paso, 18 4 9 42. in. 67 w. 36 
Corpus Christi, 4 35 a9 2) s. 12 26 22 18 We 15 
Galveston, Tex ......... 8 40 23 7| We. 96 || Phoenix. Aris | i 23 2 on. 34 w. 4 
11 | 41 16 6) Be. 9 22 8 37s. 66 w. 32 
San Antonio, Tex.......... 8 | 26 42 5 | s. 64e. 41 || Independence, Cal................... 19 23 15 23 8. 63 w. 9 
| 10 s. 13 Middle Plateau. 
Ohio Valley and Tennessee. Carson City, Nev ............ ostepane 18 20 3 «Os. 87 Ww. 31 ' 
Chattanoo 17 25 | 13 21 s. 45 w. 11 || Wimmemucca, Nev..... 20 21 13 os. 87 Ww. 16 
Knoxville, Tenn | 22; 21 18 | s. 87 5S || Modena, Utah. 7 17 44s. 76 w. 40 
Memphis, 12 | 27 | 23 s. 36 e. 19 || Salt Lake City, 12 26 24 146 3e. 16 
Nashville, Tenn ......... 15 26 22) s. 36 w. 19 15 6), 36 n. 82 30 
Lexington, Ky. f ..........-.00eeseue 7 | 14 12 4) 8. Me. 11 | Grand Junction, Colo................ 21 19 22 18 on. Be. 4 
19 25 16 13) 7 || Northern Plateau. 
10 13 8 5| s. 45 e. 4 || Baker City, Oreg........ 22 25 4 20 «8. 63 w. 7 
{ndianapolis, Ind 18 25 14 18 | s. 30 w. 18 17 14 S4 10 
Cincinnati, Ohio... .. 19 21 23 16' 3 5 22 Se. 18 
Columbus, Ohio 18 | 24 | 18 15s. 3 28 28 2e. 27 
23 | 17 | 6 30) on. 76 w. 22 21 26 9 87e. 17 
Parkersburg, W. Va 23 | 22 10 20 on. 84 Ww. 10 11 35 19 9 s. Be. 26 
0s 20 24 | 3 2s. Ww, 22 North Coast Region. 
Lake Region. North Head, Wash ................. 30 11 4 360—on. «59 Ww. 37 
6 2) 16 27. 26w. 26 Port Crescent, Wash.®................ 2 8 6 18 53 w. 15 
Oswego, N. Y .. 13 24 14 25) 8. 45 w. 18 24 19 1 | 10 
19 15 31s. 63 w. 22 18 7 27 n. 79 w. 20 e 
Syracuse, | 20 19 6 27 | 87 w. 21 | Tatoosh Island, Wash.......... ..... 11 17 14 73 w. 21 
14 20 13 27 | s. 67 15 20 10 31 Ww. 22 
17 22 17 16| s. lle. | 31 9 18 22 
7 13 s. 6 Pacific Coast Region. 
13 2 18 23 | s. 29 w. 39 10 13) nm 29 
4) 19 17 39 w. 6 Mount Tamalpais, Cal 30 12 3) 62w.) 38 
0 Region. 27 21 22 n. Be. 17 
Alpen Mich dd ds 22 18 17 23) n. 56 w. 11 36 16 « | 25 
25 18 19 | 14| n. 36 e. 9 | San Francisco, Cal....... ........... 5 16 1 | 8. 7 47 
Grand Hapids, Mich. ................ 16 21 18 20| s. 22 w. | 5) South Coast Region 
9 7 12 10} n. He. 35 4 35) n. 43 w. 42 
Marquette, Mich 2s 15 15 26! n.40w.| 17 || Los Angeles, Cal......... 10 15 “4 36| 8. 77 w. 23 
18 25 15 | 19 | s. 30 15 16 5 40) s. 88 w. 35 
Sault Ste. Marie, Mich ............... 16 9 n.63w.| 16) San Luis Obispo, Cal................ 21 9 3 39 n. 72 w. 38 
Chi 16 23 22 | 14; 11 |) est Indies 
toons 21 17 20 17| n. 8 e. 0 10 25 8. 26 
Green 19 20 23 | 6 | Hamilton, Bermuda.................. 23 15 s. aw.) 20 
edn 32 Be. 24 || Havana, 1 1 30 1 e. | 29 
| | San Juan, Porto Rico ................ 0 18 52 1; s Tle | 54 
* * From observations at 8 p. m. only. t From observations at 8 a. m. only. 
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TaBLE IV.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 


in 1 hour during May, 1906, at all stations furnished with self-registering gages. 


Total duration. 53 Excessive rate. <4 Depths of precipitation (in inches) during periods of time indicated. 
| 
s 
2s = «= s = _ |eoe! §& 10 15 20 25 30 35 40 45 50 60 | 80 | 100 | 120 
From To— Began Ended & min. | min. | min. | min. | min. | min. | min. | min.| min. | min. min. min. | min. | min. 
| | 
i 
4 a 3 4 6 | man 
Amarillo, Tex .........-. 26 9:45a.m.) 7:15 p.m.) 8.86 5:35 6:40 2.36 0.17 0.50 | 0.92 | 0.97 | 1.00 | 1.05 | 
Asheville, N.C.......... 4| 7:22 p.m.| 10:00 p.m./ 1.04 | 7:25 p.m.| 7:55 p.m.| T. | 0.19 | 0.48 | 0.58 | 0.68 | 0.90 | 0.95 
| 27-28 | 8:05 p.m.| D.N, 1.50 9:30 p.m.) 10:1i p.m.) 0.23) 0.08 0.25 | 0.45 | 0.62 | 0.79 
Birmingham, Ala ....... 6-7 | 11:14 p.m.| 1:30 a.m.| 0.90 | 11:27 p.m.| 11:52 p.m.| 0.05 0.05 | 0.24 | 0.51 | 0.65 | | 
20| 3:44 p.m.) 5:50 pom.) 1.26 3:54 p.m. 4:29 p.m. 0.05 0.09 | 0.10 | 0.23 | 0.61 | 0.83 1.02 | 1.08 
_ 22 | 12:50 p.m.| 2:10 p.m./| 0.70 | 1:33 p.m.| 1:50 p.m.| 0.04 | 0.25 | 0.47 | 0.62 Gitte 
Block Island, _ 14/ 11:05 a.m.| 2:40 p.m. 1.20) 12:36 p.m.) 1:31 p.m. 0.23) 0.06 0.09 | 0.16 | 0.20 | 0.31 | 0.34 | 0.39 | 0.44 | 0.51 | 0.69 
12:30 a.m.| 10:00 a.m.| 1.71 | 4:54 a.m.| 5:15 a.m./ 0.27 | 0.17 | 0.43 | 0.52 | 0.57 
Chestosten, 8.C... 10-11 | DN, D.N,. 1.20 11:45 p.m. 12:45 a.m.) 0.02 0.21 | 0.39 | 0.51 | 0.53 | 0.57 | 0.61 | 0.73 | 0.81 | 0.83 | 0.84 0.99 
31) 5:17 pom. 6:30 pm. 5:17 pom. 6:12 p.m.) 0.00 0.17 0,26 | 0.43 | 0.68 | 0.71 | 0.78 | 0.85 | 0.89 | 0.97 | 1.03 1.11 
Charlotte, N 7 | 12:20 a.m.| D.N. 1.43 12:33 a.m 1:48 a.m.) T 0.24 0.31 | 0.38 | 0.54 | 0.56 | 6.58 | 0.70 | 0.74 0.95 | 1.04) 1.14) 1.86 
Chattanooga, Tenn...... 5 | 3:10 a.m. 5:08 a.m.) 0.58 4:06 a.m. 4:30 a.m.) 0.06 0.06 0.22 | 0.35 | 0.43 | 0.48 
Chicago, IT].............. 9:55 a.m.| 1:00 p.m.| 1.36 | 11:15 11:50 a.m.| 0.07 | 0.16 | 0.58 | 0.77 | O98 | 1.00 | 1.14 | 1.20 
Cincinnati, Ohio.. on 11 | 5:25 p.m.| 9:45 p.m./ 1.61 | 5:38 p.m.| 5:50 p.m.| 0.03 | 0.26 | | O.6B | 0.87 |. 
Cleveland, ‘Ohio. 11 | 10:12 a.m.| 7:15 p.m.| 1.80 | 10:47 a.m.| 11:12 a.m./ 0.0 | 0.25 | 0.39 | | | 
Columbia, 2:00 p.m. 4:20 ppm. 1.46 2:20 p.m. p.m. | 0.01 | 0.15 0.23 | 0.46 | 0.77 | 0.93 |......) 0.60 
Concord, N.H........... 15-16 | 5:00 p.m.| 4:45 a,m./ 1.00 10:23 p.m./ 10:59 p.m.| 0.11 | 0.10 | 0.28 | 0.42 | 0.51 | 0.62 | 0.70 | 0.75 |......|.....c|ecececleccccclececccleecceslseeees 
hristi, Tex..... 14 | 2:45 p.m.) 8:62 p.m./ 1.97 | 5:20 p.m.| 5:50 p.m./ 0.03 | 0.13 | 0.29 | 0.72 | O98 | 2.18 | 1.26 
30 8:53 a.m.| 11:03 a.m.| 1.24 10:04 a.m.) 10:41 a.m.| 0.10 | 0.39 0.52 | 0.55 | 0.56 | 0.57 | 0.80 | 1.08 | 1.12 
lowa.. 11 7:55 a.m.| 9:30 0.80 8:06 a.m.| 8:25 a.m.| T. | 0.22 0.47 | 0.59 | 0.65 
Detroit, Mich............ 1 
Dubu Iowa. 
Dulut , Minn. 
Eastport Me.. 
Elkins, W. 
Evansville, Ind ......... 130 5:40am.) 7:12a.m. 0.67 6:03 a.m.) 6:24a.m. 0.03 | 0.13 | 0.27 | 0.43 | 0.54 
Fort W orth, 11) 10:22am. 11:15a.m. 1.40 10:38a.m. 11:15a,m. 0.10 0.06 0.21 | 0.47 | 0.89 
12) 11:25a.m 3:00 p.m. | 1. 16 1:26 p.m. 1:40p.m. 0.11 | 0.31 | 0.77 
Grand Rapids, Mich .... 4 12:20pm. 1:20p.m. 0.80 1240p.m. 1:02p.m.| T. | 0.07 0.26 | 0.59 | 
Hatteras, N.C........... 3:10am.) 5:10am. 0.55 3:10am. 4:15 a.m. 0.00 | 0.28 0.31 | 0.34 | 0.49 | 
3:30p.m. 8:50p.m. 1.36 7:35p.m. 7:55p.m.) 0.45 0.09 0.24 | 0.44 0.75) ..... 
4:10am.) 6:50am. 1.45 4:30am. 5:25a.m. 0.02 0.12 0.17 | 0.25 | 0.26 | 
Dak 10:35a.m.  4:20p.m. 1.25 3:33 p.m. 4:13p.m. 0.53 | 0.16 | 0.19 | 0.27 | 0.37 
4:15pm. 7:30am. 165 4:50pm. 5:30p.m. 0.11 0.06 0.35 | 0.48 | 0.53 
Jacksonville, Fla.. 6:55 p.m.) 11:10p.m. 1.31 7:57 p.m.) 8:42 p.m. 0.11 | 0.17 0.25 | 0.35 | 0 38 | 
530 p.m.) 7:15 p.m. 1.18 5:52 p.m.) 6:12p.m.) 0.07 0.09 0.29 | 0.81 | 1.10 )......)..... 
4:10p.m. 6:10p.m. 0.70 4:43p.m. 5:06 p.m. 0.08 0.25 0.47 | 0.62 | 0.67 |...... 
Kalispell, ssa 3:25 p.m. 4:05 p.m. 0.68 3:38 p.m.) 3:57 p.m. 0.04 0.16 0.29 0.44 | 0.61 
Kansas 4:02pm. 4:15a.m. 3.08 640p.m. 7:l4p.m. 0.47 0.08 0.18 | 0.40 0.70 
La $:30 p.m.| 6:50am. 209 9490 9:57 1.94 | 0.09 | 0.33 
11 9:55 a.m.) 11:05 a.m.) 0.85 10:18 a.m.) 10:38 a.m, 0.03 0.19 0.41 | 0.70 0.82 
10 «68:08 a.m. 9:20a.m. 1.30 8:45am. 9:15a.m. 0.05 0.19 0.36 | 0.49 | 0.70) 
Lincoln, Nebr 10-11) (10:55p.m. 5:00am. 1.48 12:25a.m., 1:08am. 0.13 0.21 0.51 | 0.56 | 0.59 
28 4:50 p.m. 7:40p.m. 1.59 pm. 7:40p.m 0.10 ea 
18p.m. 4:13p.m. 0.02 0.14 0.37 | 0.42) 
Little Rock, Ark........ 12.43) 3:10pm.) DN. | 352 5,718 | (0.97 
11:10p.m.| 11:22 p.m. 0.54) 0. . 53 | 0.61 |...... 
Lynchburg, Va... | 1-12) 9:20pm.) 210 | O87 | 
3:35a.m.) #:57a.m.) 1. . . .74 0.90 
Memphis, Tenn......... 12-18 «2:30 p.m. 6:50 a. m. 3. 40 § 4:57 a.m.| 5:22a.m.| 2.21 0.09 0.29 | 0.53 | 0.71 | 
8:55 p.m.) 9:20p.m.) 0.58 0.05 0.34 | 0.65 | 0.91 
Meridian, Miss.......... 25-26 7:10pm DN. | 283 $11,055 11:35 p.m. 1.59 | 0.16 | 0.35 | 0.73 0.90 
Minneapolis, Minn... 3-4 10:55 p.m 0.63) 11:14p.m.) 11:54p.m. 0.01 | 0.07 | 0.12 | 0.14 0.16 
Montgomery, 8 10:20am. 12:10 p. m. | 0.99 | 10:21a.m.) 10:50a. m. | 027 | 0.53 | 0.55 | 0.57 
21-22 7:45 p.m. 12:15 a.m.) 1.57) 11:17p.m.) 11:51 p.m. 0.55 | 0.14 | 0.25 | 0.34 0.47 | 
De 30 3:35 p.m.) 3.65 | 10:38 a.m.) 11:39a.m.) T. | 0.08 | 0.17 | 0.36 0. 70 | 
Mount Weather, Va...... 1:23 pm.| 5:35p.m./ 1.62] 32:10p.m.| 2:23 p.m.) 006 | 0.90 | O85 | 1.14 
Nantucket, Mass........ 9| 7:57a.m.| 8:35 8:16am./ 8:26a.m.; T. | 0.42 | O51 |.... 
Nashville, Tenn.. 6 10:24a.m., 3:20p.m. 1.92 2:33 p. m. | 3:13 p.m. 0.78 0.13 
New Haven, Conn. ...... . 38 
New Orleans, | 
Northfield, Vil 


North Head, Ww 
Oklahoma, Okla 
a, Nebr..... 


|_| 
29 5:30 6:50 p.m.| 1.94 6:02 p.m.| 6:38 p.m.| T. | 0.10 | 0.40 0.60 | 0.90 | | 

| 93! 7:25p.m.' 9:05 p.m.'0.59| 8:20p.m.' 8:45 p.m.! 0.10! 0.06 | 0.07 | 0.16 $0.96 | 0.47 
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4:00 a. m. 


TABLE IV —Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 
TABLE V.—Data furnished by the Canadian Meteorological Service, May, 1905. 


9:05 


8:02 p. m. 
2:26 


10:00 a. 


peon pes‘ vag 


1 
78 
21-22 
11-12 | 


Pressure, in inches. 


| 
‘| 


peonpes 


s 


@ 6:26 4 


t 


Do 


Mo. 
yracuse, N. Y. 


lie, Va .. 


ton, N. 
sacs 


rg, Mis 


Parkersburg, W. Va. 

o 

Ww 

Do.... 
Do.... 
Do.. 

Stations. 


lor, Tex. . 
e 


ringfield, .. 


Peoria, Ill........ 
Philadelphia, Pa.. 
Pittsburg, Pa. . 
Portland, Me . 
Portlana, Ureg 


Pensacola, Fla........... 


Palestine, Tex... 


228 


: 


442 


: 


: 


: 


: 
es. 
bog ges 
3 
~ 
ge 
ti +l +i 
Sod od od od od od od 


B. C.... 


B. 


lle. 


ps 


Kamloo 

Victori 
1.0 Barker 

Hamilton, 


° 


SCH 


° 


i 


Wigiiiiiies: 
S<¢c = 


St. Louis, Mo .... 

St. Paul, Minn .. 

Salt Lake City 

San Antonio, 

San Diego, Cal..... 
Sandusky, Ohio... 
San Francisco, Cal 
Savannah, Ga....... 
Scranto 

Seattle, 

Shreveport, La......... 
Spokane, Wash. 
Sp ese 
Springfiel 

Tampa, Fla.... 

Toledo, Ohio 

Topeka, Kans.. 
Vicksbu 

Washington, D. ¢ 
Wichita, Kans .. 
Williston, N. Dak 
Wilmin 

Wyth 

Yankton, 8S. Dak . 
Havana, Cuba ... 

San Juan, Porto Rico 


|| 
| 4 | 50 | 80 100 | 120 
| From 
| 0.94 1.17 1.38 2.01 2.43) 2.89 
1.53 | 1.63 1.85 ..... 
neon 
0.95 1.29 1.72; 2.21) 2.35 
4 5:25 p | 
6:00 p 0.93 | 0.99 | 1.96 | 1.54 
«(3:45 p. 058 0.55 0.93 1.14) 1.27 
16 | 12:15p. 
| s | = = | = 
Ins. 
0 2/399 
5 1| 214 
5 3 
4 8 
6 79 
7 8 13 | 
7 7 #375 
3 5 
3 2 ibe 
3 7 il 
3 1 > 
9 1| 
eleccces 
52. 42 .. 29.89 52.6 +0.1 59.2) 45.9) 2.83 41.35 
44. 31.2 ..| 25.62 4 6.9 +04 59.8 82.0 2.34 —0.18 
tt Bermuda... 29.99 5 71.9 +25 77.1 66.6 6.16 41.50 
50. 
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TABLE VI.— Heights of rivera referred to zeros of gages, May, 1905, 


Milk River. 
Havre, Mont... 
Musselshell River. 


Musselshell, Mont.......... 


y ‘ellowstone River. 


Billings, 
Glendive, Mont. ........... 


Cheyenne River. 


Rousseau, 8. Dak ......... 


— 
Lamoure, N N. Dak... 
Huron, 5. Dak.. 


big Blue River. 


Blue Rapids, Kans. 


Republican River. 
Clay 
Solomon 


River. 


Beloit, 


Smoky Hill River. 


Lindsbo Kans 
Abilene, Kans............ 


Kansas River. 


Manhattan, Kans.......... 
Topeka, Kans.............. 
0. 


Bagnell, Mo..............- 


Gasconade River. 


Townsend, Mont. .......... 
Fort Benton, Mont...... .. 
Wolf Point, Mont... 


Bismarck, N. Dak. 


Pierre, S. Dak. ...........- 
Sioux City, lowa.......... 


Plattsmouth, Nebr. . 


Boonville, Mo.............. 


Hermann, Mo.......... 
Minnesota River. 


Mankato, Minn............ 


St. Croiz River. 


Chippewa River. 


Chippewa Falls, Wis... .... 


Red Cedar River. 
Cedar Rapids, Iowa .. 
lowa River. 


Towa City, lowa............ 


Des Moines River. 


Des Moines, lowa.......... 


Rwer. 


Beardstown, Ill............ 


Bank Creek. 


Red 
Brookville, Pa. ...... 


Clarion River. 


Comemau | 


g 
Johnstown, Pa. . 


Alle heny River. vee 


Warren, Pa.......... 


Freeport, Pa..............- 

heat River. 


W. Va. 


Youghiogheny River. ty 
Confluence, Pa.. 
West Newton, 


Monon hela River. 


Weston, W. Va............ 
Fairmont, W. Va. ......... 


Beaver River. 
Ellwood Junction, Pa...... 


Muskingum River. 


Zanesville, Ohio........... 


Little Kanawha River. 


Glenville, W. Va..... — 
Creston, 
New River. 


River. 


Highest water. | Lowest water. 


- 


& 
Height| D Date. Date. 


| 
| Feet. Feet. | Feet. 
9| 4&8 1,23| 34 18,21,22 36 
9 31) 0.0) 8 
9 7.0. 7-01 12, 2 
1-2 20212627 — 21° 1-4-1. 
18.0. 31 | 5.4 82 
18 14.0 317.8 8,10,11 8.7) 
16 17, 0.6) 3.8| 
20 «16.8 23) 47 
2 106 2% 64,68) 6.0 
18 10.6. 31) 3.5 7-9 6.0 
15.7 2% 69 9.6 
| 
28 11.5 6 7) 5. 
«6.8 47) 2 
4.0 12) 35) 31, 3 
2) 23,24) 1.4 O41, 
17, 0.0, 30,31 —1.2! 1|-@ 
4 31, 0.1 1. 
4) 6.7 25) 12. 4. 
85 9 5.0) 7. 
15; 8&5 4| 7 
0 884 6 5.9) 5| 7. 
7.2 38) 3 6. 
10| 7.5 2.9) 5,6) 4. 
21| 17.0 17| 7 | 12. 
18 «13.4 7.0 8 10. 
2 18 «8.8 9,10 11. 
18 869.9 18,19 | 2.8) 12 6.4 
18,19) 1 92 
16 7 «2.2 1 45 
“| 7.9 20 86385) 8 5.0 
8.0 8 45 
19 10.5 9 33 6-9) 6.2 
8,191.7 11 | 15.3 
12) 138 26,27) 11.6 13,14 125 
8 4181 1.0 1-31 1.0 
| | 
10 8.0 6) 13 31. 2.0 
7) 1.7/| 5,6,9,10 23) 
15) 3.4 2% 2: 
20 13; 1.3 2 | 22) 
2) 8.0) 29 2% 4.8 
27| 11.5!) 18,16) 28 9.0 
| 7.6 12, #418) 1011 30 
| | | 
10) 32) 311.5 
46 1.0) 30,81, 2.1 
| 
18) 13.8 28,29) 1. 
25 21.2] 13, 28-30) 15. 
18 15.6 67) 8. 
19.0 13 | 6.5, 30,31 9 
| 
6.0) 15 | 1.0 
2) 185) 11. 
| | 
20 «(21.0 12 — 1.0) 2 | 2 
20 12 ad 29,30 5. 
4) 6.6. 13} — 0.2) 1. 
(10.3) 13; 3. 
30, 28.0. 42) 26 | 8. 
17, 14.0 12 29) 8-10) 4. 
2 | 0.2 13} 27-29| 
18; 93 12) 1.2 32 
24) 10.0. 53 66 
88 14; 27-29) 24 
17 15.6 | 9.7 29 11.4 
10.7 15} 64 29| 7.7 
16| 20.4 36| 27-29| 92 


= 


Awe 


non o 


ee 
a am -o coc ar x 


Stations. 


Wabash River—Cont’d, 
4 Mount Carmel, Ill ........ 


Cumberland River. 
Burnside, Ky. ...... 


Carthage, Tenn............ } 
Clarksville, 


Powel 1 River. 


Tazewell, 


South Fork Holston River. | 
| Bluff City, Tenn. .......... 


Holston River. 
Rotherwood, Tenn. 


Rogersville, Tenn........ 


French Broad River. 


Asheville, N.C............. 


Leadvale, Tenn... 


Dandridge, Tenn...... 
Little Tennessee River. 


Hiwassee River. 


Kingston, Tenn............ 
Chattanooga, Tenn......... 
Bridgeport, Ala............| 
Guntersville, Ala.......... 


Ohio River. 


Davis Island Dam, Pa..... 
Beaver Dam, Pa........... 
Wheeling, W. Va.......... 
Parkersburg, W.Va........ 
Point Pleasant, W. Va..... 
Huntington, W. Va........ 
Catlettsburg, Ky........... 
Portsmouth, Ohio......... 
Maysville, Ky.. ........... 


Cincinnati, Vhio.. 


St. Francis River. 


Marked 


Neosho River. 


| Neosho Rapids, Kans...... 
Oswego, Kans.............- 


Fort Gibson, Ind. T.. 
Canadian River. 
Calvin, Ind. T....... 
Black River. 


Blackrock, A 


Batesville, Ark..........-- 
Ag... 
Clarendon, Ark. ........... 


Wichita, Kans............. 
Tulsa, Ind. T.(3)......... 
Webbers Falls, Ind. T..., . 
Fort Smith, Ark........... | 
Dardanelle, Ark...........| 
Little Rock, Ark.......... 


Yazoo River. 


Green wood, Miss .......... 
Yazoo City, Miss........... 


Arthur City, 
Kiomache, Tex............ 
| Fulton, 

reveport, La. 
Alexandria, La............ 


River. 


| St. Cloud, Minn 
| St. Paul, Mian. .......... 


Red Wing, Minn.. 


Reeds Minn ..... 
La Crosse, Wis ............ 
Prairie du Chien, Wk 
Dubuque 
| Clinton, Iowa............. 
Leclaire, 
Davenport, 
Muscatine, lowa .......... 
| Galland, Iowa ............. 1 
Keokuk, Iowa 


Lowest water. 


Distance to 
mouth of 


Date. Height. Date. 


ae 
o> 


x 
wow 


Pape 


S 


B BR BB 


RFeRERSee RERERS 
BEBBas 


Se 


Mean stage. 


30, 31 
31 | 
| 13 | 
13 | 
13,14 


30, 31 
| 
| 30,31 
| 
| 


31 
29, 30 


30 
5, 6, 30, 31 
3 
3,4 
4,5 
15 


| 31 


19 


wots 


= 
- 


ne 


oan wes 


SSF 


SEAS PS ow wo 


ESSERE 


Tk 
0. | 10.6 
87 0.4 11.6 
° 9.9 
330 2.8 12.5 
78 3.4 193 10.3 
126 16.4 
| 7 7.1 
} | 44 | 4 
330 0.9 2 | 
| 189 3.1 Speers Ferry, Va............ 156 4 
+s 52 
47 12.6 
35 | 
75 15.6 103 
45 9.0 70; 15 | 
46 15 
116 7.1 
| 
70 9.2 Charleston, Tenn 18 
Tennessee River. 
98 3.7 Knoxville, Tenn...... ..... 635 5 
Missouri River. 6 
2, 504 0.5 556 6 
2, 285 ‘ 452 7 
1, 952 402 7 | 
1, 309 349 8 | 
1,114 255 17 | 
734 225 17 | 
705 Johnsonville, Tenn........ 95 1 | 
669 
966 5 | 
St. Joseph, Mo 4668 451 960 | 14, 16 | 28, 31 
388 925 | 15 28 
231 875 17 | 28 
199 785 16 7, 29, 30 
: 
660 
612 14 30 
75 a 413 16 30 
Louisville, Ky.............. 367 17. 30 
een 77 Evansville, Ind............ 184 19, 20 31 
Mount Vernon, Ind........ 148 20 31 
el 57 Paducah, Ky...............| 47] 24 1 
135 5.2 
70 2.2 $26 | 22 
262) 10 
0.0 8-5, 10,24 | 
32 1.7 
— = 
64 3.0 
177 aule | 
114 Calicorock, Ark ..........-| 272 15 1 
73 217| 18) 1 
29 185-26 | | 21 
17 75 | 30 | 27. 
irkansas River | 
36 1,334 10 1 
832.10 1 
59 551) 16 
‘ 15 465 | 23 
403 22 
161 256 #8621 
119 17% 23 
Greensboro, Pa............ 81 | 
Lock No. 4, Pa............. 40 Po 175 38 | 24. 
i 
10 Ouachita River. 
= Camden, Ark........... ..| 89 
70 122 40 
Red River. 
77 688 27 12 
38 614,27 
515-8 
155 441 29 
Great Kanawha River. «83 
Charleston, W. Va......... 58 | 
Scioto River. 2,034 4 
Columbus, Ohio...........) 110 11.1 1,954 14 
Licking 1,914 14 
Falmouth, Hy.............| 98 18.7 "884, 12 
Miami River. ,819 | 12 
Dayton, Ohio..............| 77 8.1 ,759| 18 
Kentucky River. 699 «18 
Jeckeon, Ky...............| 287 4.7 629 16 
Beattyville, Ky ...........| 254 7.7 ,609 10 
High Brid ky... 5.9 593 | 15 
Frankfort, 65 4.3 ,562 16 | 
Wabash River. ,472 8 
Terre Haute, Ind.......... 171 | 16.8 , 463 | 15 | 


Date. Height, Date. 


Mean st 
(Monthly 
range. 
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Tamu VI.—Height of rivers referred to of gages.—Continued. 


Hannibal 

Louis, Mo 
Chester, Til 


Cape Girardeau, ‘Mo... 
New Madrid, Mo. 


Arkansas Cit 


Green ville, iss 
| Miss 
Natchez, Miss.............. 
Baton Rouge, La .......... 
Donaldsonville, La 


Mauchchunk, Pa. 
Schu River. 


Reading, Pa.............+ 
Delaware River. 
Hancock (E. Branch),N. Y. 


Hancock (W .Branch),N.Y. 
Port Jervis, N.Y. 


Binghamton, N. 


Towanda, Pa. . 


Pa.. 


Clearfield, Pa 


Lockhaven, Pa. | 
Williamsport, Pa.......... 
Juniata 


Huntingdon, Pa. 
Nusyuehanna 


Selinsgrove, Pa. ....... 
Harrisburg, Pa 
Shena 


Riverton, Va...... 
Potomac 
Cumberland, 


Harpers Ferry, W 
James 
Buchanan, Va.. 


Lynchburg, 

Columbia, Va.............. | 

Richmon "Ve. 
pan 


Weldon, N. C.............. | 


Con 8. C. 
way, 8. C.......... 


Oongaree River. 
Columbia, 8. C........ 
Santee River. 

St. Stephens, 8. C...... 


NONG 


1-14, 19-31 


1,2 | 

1, 2,9, 10 | 
1,8,17 
1 


15 
1 
18 


13.8 | 16-19 


9.0 
10.9 
3.3 
15.3 
45 
8.4 


3,31 | 


17 


14,15 


reo 


a 


SRS Sean 


re 
one wre oS w 


+ 


coo 


Pre rs 


| 
per 


eos 


= 


er 


22 
* 


a 


rer 


° 
Stations. HE: 
Sat 
Calhoun Falls, 8. C........ 347 
Augusta, Ga............... 268 
Oconee River. 
Milledgeville, Ga.......... 147 
79 
Oemul; River. 
203 
Abbeville, 96 
int River. 
Woodbury, Ga............. 227 
Montezuma, Ga........... 162 
Bainbridge, Ga ........ .. 29 
Chattahoochee River. 
West Point, Ga............ 239 
AMD 90 
30 
Coosa 
Gadsden, Ala... 144 
Lock No. 4, Ala. 116 
Wetumpka, 6 
‘iver. 
38 
Alabama River. 
ontgomery, Ala 
Sane 
Black Warrior River. 
Tuscaloosa, Ala............ 90 
| Columbus, Miss........... 308 
Demopolis, Ala, .......... 155 
River. 
Hattiesburg, Miss ........ 60 
Chickasawhay River. 
Enterprise, Miss .......... 14 
| Shubuta, 106 
Pascagoula River. 
78 
Pearl River. 
Jackson, Miss ............. 242 
Columbia, Miss............ 110 
Logansport, 1 
Neches River. 
105 
Beaumont, 18 
Trinity River 
320 
Long Lake, Tex........... 211 
Riverside, Tex............ 112 
Liberty 20 
Brazos 
Kopperl, Tex. .. ee 345 
285 
Valiey Junction, Tex...... | 25 
Hempstead, Tex .......... | 140 
"Uolorado River. 
| Ballinger, Tex............. 489 
98 
Guadalupe 
Gonzales, Tex... ......... 112 
35 
Rio Grande River. 
El Paso, Tex. (8).......... 1,030 
Red ao the North. 
Moorhead, Minn. ........ 284 


Ki | 
| Bonners Ferry, Idaho......) 123. 


Pend @ Oreille 


Newport, Wash. 86 
Snake River. | 

| Lewiston, Idaho .......... 144 
Columbia River. 


| Wenatchee, Wash .........| 473 
Umatilla, Oreg. ............ 270 
The Dalles, Oreg...........| 166. 


Willamette 


Eugene, Oreg.............- 183 | 
Albany, Oreg. 
Salem, Oreg ... cece 84 
Portland, Oreg... ......... 12 | 
Red Bluff, Cal.............. 201 


Height. Date. Height, 


— 


MPSS 


oon ewer ue 


ot woo FSO Ge © 


& SBR 


cco 


sss 


Pe 


Sees 
ac wwe 
ao oneo 
We 


(*) 30 days only. 


(2) 29 days only. 


(3) 21 days only. 


230 May, 1905 
Highest water. Lowest water. Highest water. Lowest water. | g j 
| | | 
| | 
1, 31 6 9 
31 
Be 31 8 
1, 20 
& 21 15 
22 | 32 
24, 25 
Memphis, Tenn 27, 28 
20 
31 
474 31 
373 = 
240 31 
31 
ew Orleans, 108 16 31 
Atchaf 
Meiville, 81 31 
Morgan City, La........... 19 8 4 
Mohawk River. 
Tribeshill, N. Y.........../ 12 4,6 - ‘ 
Schenectady, N. Y. ........ 19 15 1 
Hudson River. | 
Glens Falls, N. V 197 2 9 
Trey, 186 14 26 
Albany, N.¥..............| 47| 12 47) 2.7 
Fompton River. 
Pompton Plains, N. J...... 6 8 1,2 | 14.5 11,2 
Lehigh River. | | 17.3 12.3 
06 17,1418 42 2,29 
20,2 11.0 
6 «12 16,19 0.1 9 O4 
15, 20, 21 
269 «12 12. 31. 3.3 2 3.0} 
24 0.3 31.0.7 14.0 1 4.0 4,22 10.0 
Phillipsburg, N.J.......... 142 26 ° | 
Trenton .N. J. Gi 11.2 27 2.3 
orth Branch 17.1 1 3.0 22,23, mm 14.1 
1830 «16 
19.3 2,3 6.2 15 11.2 13.1 
17 1 
| 18.6 1 6.5 3111.6) 121 
165 8 15 18, 1 1 89) 22,31 16) 9.2 
6 — 1-31 
39.0 17 33.8 26 24.2 7,10/ 28.7) 
River. 9 27 5 2.9 
23 4| 27.8 
20 9 5.6 
25-31 3) 21 
15 
17| - 14 5) 7.5 202 
1 31 23.2 
905 13 2 31 21.4 (29.8 
5 3134.6 «(19.5 
167 4 20 31321 «16.1 
14 
13 1,5-9,18-22) 27, 47 
Danville, Va. 27 | 9 
Roanoke River. 1 2717.6 21.0 
12980 29° 2 2 21 31| 209 
| = 1 5.1 31115 16.8 
+ Tarboro, N.C. 46) 9.8 | 97,28) 5.9) 63 | 
Haw River. 14 | 30,381 11.6 13125, 25 
Moncure, 171| 1438) 28 3 66127 
Cape Fear River. 2% 184 17 7.8 1,211.6 10.6 
Fayetteville, N.C........., 112) 88 27.0) || 22 «15.0 21.0 | 
Waccamaw River, 135 2231 5.2 6 100 
iver. | O48 1/29) 33 
87 | 88 186 
Smiths Mills,S8.C.......... 61) 16 1-3/11.8 43 8.2 31 5.3 | 1-3,7,15| 60) 29 
Effinghaw, C | 35 | 
1 15,16 | 7.8 22 
Kingstree, S.C. (%)....... 45) 12 1/91) 45 
Catawba River. Liver 
Mount Holly, N.C....... 15 3/25 15 
Wateree River. | | 
Camden, C..............| 2 3| 96 10.0 
12 | 5.0 5 3.4 Sacramento, Cal............, 64 |, 
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Chart X. Total SnowfallforMay,1905. 
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XXXIII—62. Chart IX. Sea-Level Isobars, Surface Temperatures, and Resultant Winds, May, 1905. 
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Chart IX. Sea-Leve 
vél Isobars, Surface Temperatures, and Resultant Winds, May, 1905 
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MONTHLY WEATHER REVIEW. 


Honolulu, Hawaii, latitude, 21° 19 north, longitude 157° 52 west; barometer above sea, 38 feet; gravity correction, —.057 applied. 


Pressure.* 
Day. 

30.11 30. 08 
30. 08 30. 07 
30.10 30. 05 
30.10 30. 09 
30.12 30.12 
30.15 30,12 
30.14 30.13 
30.12 30.07 
9. 0. 06 30. 06 
10. 30.09 30.10 
80. 14 30. 12 
12. 30.14 30,13 
13. 30.13 30.10 
30.12 30. 09 
15. 30. 13 30.10 
16 .. 30, 12 30. 12 
17. 30.16 30.15 
18 .. 30.12 30. 07 
9. 08 30. 05 
20. 30.05 30.07 
21. 30. 10 30. 06 
30.04 30.00 
23 .. 29.98 29.97 
24. 29.98 29.97 
3. 29. 97 29. 95 
29. 95 29. 94 
27. 29.97 29. 98 
anes weds 29. 98 29.97 
29... 2.98 | 29.98 
2 .. 30, 02 30. 02 
31. 30, 02 30. 02 

Mean.... 30.073 30. 056 


Air temperature. 


Sa. m, 


& tow 


~ 


8 p. m. 


tw 


RR RES RRR 
cS Ste 


cre 


> w 


Maximum, 


Minimum, 


22 8 


6s 
66 


67.8 


Moisture. 
8 a. m. 8 p. 
65.0 71 64.3 
66.7 67 67.0 
67,2 65 66.0 
65.9 67 (67.1 
65.5 65 66.0 
65.2 62 65.0 
65.5 63 65.0 
68.3 65 65.1 
65. 6 63 66.1 
68.4 70 67.3 
67.2 62 65.7 
64.8 60 65.5 
65.4 62 65.3 
66.0 62 65.1 
65. 2 61 64.1 
66.1 71 (63.4 
64.7 64.0 
64.7 62 63.5 
66.0 69 | 64.4 
| 
68.2 71 66.8 
65.5 59 «66.5 
65. 6 62 67.2 
69.0 76 «66.4 
65.5 62 65.1 
66.9 73 «69.0 
67.0 62 68.0 
68, 2 69 68.0 
68. 6 76 «67.0 
67.8 65 64.4 
66. 2 62 65.2 
65.0 57 «65.0 
66.4 65.5 65.8 


Relative 
humidity. 


74 
82 
76 
72 
63 
64 
65 


69, 2 


Wind. 

8 a.m 

3 

= 

ne. 16 one. 
ne 8 ne 
ne ll ne 
ne, 9 ne. 
ne. 7 ne. 
e. 13° one. 
ne, 10 sone. 
ne. 9 ne, 
ne. 7\e 
ne. 6 ne. 
ne. 11 ne, 
ne. 8 ne. 
ne. 10) ne. 
ne. 12 | ne. 
ne. e. 
16 
12 ne. 
ne 9 | ne. 
ne. 
n. 5 le. 
ne. 7 | ne. 
ne. 7 ne, 
e. 6) 
sw. 5/e. 
w. 5 | n. 
nw. ne 
w. 3) one 
ne. | 4 ne. 

ne. ne, 
n. | 4 ne 
ne. | 9 ne 
ne. ne, 


8.7 


B 


Direction. 


8.6 


Observations are made at 8 a. m, and 8 p. m., local standard time, Pat me is that of 157° 30’ west, and is 5° and 


3l1—-—7 


uced to sea level and standard gravity. 


| Precipita- 
tion, 
a od 
0.26 
0.01 0.01 
0.07. T. 
T. 0.01 
T. 0.03 
0.01 0.00 
T. 0.00 
0.06 | 0.00 
0.05 0.01 ; 
0.01 0.01 
0.01 0.00 § 
0.06 
T. | 7. | 
T. | v. | 
oo. T. 
T. T. | 
| 0.01 ; 
T. | f. ; 
0.01 0.02 
0.02) T. 
0.03 0.04 5 
0.41 0.00 ; 
0.00 0.00 
0.00 0.00 $ 
0.0 
0.07 0.00 
0.06 | 0.00 
0.00 0.00, 
0.00 
0.0 
1.15 


0.15 


Amount, 


4.3 


Cu, 


Direction. 


Clouds. 
3 
a 
= 
2 
9 
| 9 
5 
tow 
few 
{7 
2 
6 
4 
2 
2 
9 
1 
1 
10 
9 
1 
3 
5 
5.3 
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Direction. 


May, 1908, 
8p. m 
a 
S.-cu e. 
S.-cu. e. 
e. 
N, e. 
N. 0 
S.-cu e. 
N, ne. 
8.-cu e. 
| S.-cu 
| 
| N. e. 
| S.-eu. e. 
N, 
| S.-cu, 
Cu, 
Cu. e. 
Cu, e. 
S.-cu, 
S.-cu ne, 
S.-cu e. 
Cu, 
S.-cu 
S.-cu e. 
S.-cu ne, 
ne. 
e. 
S.-cu, e. 
S.-cu. 
S.-cu. 
N ? 
S -cu, ? 
S.-cu, ne. 
Ci.-8. 
S.-cu, e. 
S.-cu. ne, 
S.-cu, ne. 


| 8.-cu. 


30@ slower than 75th meridian time. *Pressure values are 


| 
| 
| m. 8a. m. 
= 
2 
> 
| 78 65 7 S-cu. 
78 77 9 S.-cu, e. 
79 73 9 Cu, ne. 
78 82 9 S.-cu, e. 
76 | 80 8 N. e. 
| 78 69 6 S.-cu. e. 
7768 67 15 
” 74.0 80 68 67 4 S.-cu. le, 
74.1 8069 71 3 
75.4 78 6 
| 76, 2 a 79 69 67 20 S.-cu, e. 
74.3 79070 67 
74.2 73.2 78 68 65 9 Cu, e. 
75.0 73.4 738 70 64 14 S.-cu. e, 
74.2 73.2 79 70 61 7 S.-cu. e. 
72.5/724 79 67 61 
| 74.0 72.9 #78 69 61 17 Ca. e. 
73.4 730 78 69 39 16 Cu. 
S.-cu. 
72.0! 73.4 78| 68 61 11 
79 69 68 9 
| %5.4\725 78 68 73 5 Cu. e. 
| 74.5/71.4: 79 68 80 
4.5 734 79 66 
74.5 | 72.4 80 68 68 | Cu, e. 
ow on | A.-cu. 0 
| 73.0| 75.0) 78! 66 
76.0 72.0 78 6A Ci.-s. 0 
79; Cu. 0 
Ci. w. 
74.1 73.3 79 67 8.-cu. ne. 
76.0 72.9 80 | 70 
79| 8.-cu. 0 
| 75.3'730 79| 68 
74.3727 #736) = e. 
| 
| | 
| 


232 MONTHLY WEATHER REVIEW. May, 1905 
COSTA RICAN CLIMATOLOGICAL DATA. TABLE 2.— Rainfall at stations in Costa Rica, May, 1905. 
Communicated by Mr. H. Prrrrer, Director, Physico-Geographic Institute. 
Rainfall. Rainfall. 
TABLE 1.—Howrly observations at the Observatory, San José de Costa Rica, | 
during May, 1908, 
> Temperature of the soil at | 
| | 
= ne. | Ine 
3 6. 69 16 || Las Lomas................ 
| | 6.14 | 12 | Las Concavas...... 4. 88 | 25 
Inches. °F.| | Ine. | Hre.| Hee. | OR 35| 24 || Sem 
a.m es Bi BD fc se | Nuestro Amo.............. 7. 
Sam .... 26.11 63.9 La Columbiana.......... 10. 48 19 || Olajuela. 11.10 29 
4a.m - 63.3 20.79 21 || Puntarenas................| 40) 7 
7a m -| 26,12 GEG 73.4 73. = 
Sam ..... M13 75)......)...... BUI | Notes on earthquakes.—May 1, 0" 30" p. m., shock E.-W., 4 
: ial sks p- m., SW.-NE., intensity I, duration 3 seconds. May 20, 9 
ipm. 26.11 80.1 580.15 0.28 17.98 74.6 3.8 ‘ : 
2pm 209 788) 68/087 | 1.08 | 1618 |...... po m., WNW.-ESE., intensity I, duration 3 seconds. 
.... 72.1 78. «1.39 5.69 4.7 75.1 74.4 74.6 | 73.0 
5Sp.m .... 2.08 69.9) 88 O91 7.95 
6pm .... B08 684 871.21 9.35). 
7p.m .... 26.10 67.4) 89 0.64| 863. 90 748) 744| 746) 743 
Spm .... 2.12 66.9) 0.38 6.54). 
9pm .... 6.13 66.4, 8 | 0.23 | 
10p.m .... 2.15 66.1) 89 | 0.02) 1.17). 73 «474.5 | 74.3) 746 73.1 
Min.... 59.0) 34). 
Max.... 26.21 85.5) 100). awe 
i | | 
ReEMARKS.—At San José the barometer is 3835 feet above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 
ressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
ng instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 5 feet above ground and are corrected for instrumental errors. 
The total hourly rainfall is as given by Hottinger’s self-register, checked once aday. The 
standard rain gage is 5 feet above ground. Since January 1, 1902, observations at San 
José have been made on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 
seconds in advance of San José local time. 


